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(57) IBM] 

[MB] E^fcOT*MNOlBte*fflJlSt«rar<'T 

[ «fc#s 3 are 1 <vmm e . tesiii 4 * 4> 

Ti, Z r. Hf ,.Nb, Ta, C r&XVS ifr 
4>j£S£fGMJ: 0S{ftLS^< b t> — 3W3C^<0^ft 
La. Ce. Pr N Nd, Gd % Dy, Ho. E 
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3K^Sti3t«iS^e«p:^/u^-oEpjacj: ot, ISA 
ffl k # A»» k <tfSTH8S8&t:± t & -ff$8ISiJ^T*S> 
Ti, Zr. Hf, Nb. Ta. Crfci^Si 
*»fe«SPGM«t DgKfft&^SKkt, — :><D7U*k. 
BSSISC^k. La. Ce. Pr. Nd, Gd. Dy. H 
o. E r±3itfYb*»^«&PGLiiJS<fni.^< 

[ it *m 2 ] mEBMUHi - 7 -v immmmmtf . Tie 

[ftl 1 M H O, Lj F K 

(iSf. M{±1tfi2ffGMJ:OSJm?»^!5:<kt,— 

•0<7)7cS2r^L. H. I. JiS.kt/K{±. 1 0SHS4 
5. 24^1576, 0<JS19. 0 < K sS 4 8 £ilf 

[ 811*5(3] WK»flSH»-7-yflSlWRSWJi*». huIB 
IGM± 0M(ftL-2>7C*k LT. Ti. Zr, Hf&J: 
V'Ta*^«Si|GM 1 i >335Hf*l£*i«5r< k t>— OCD 
TtMUXlfC rfc-fr*. OTBBGLJ:0»fcm.&7EXfc 
Lt« La. Ce, Priilt/NdHSI.pGLU 
0StffL-i.^< k fc— o<737c3££-ftvfc. Tfa<0iS : 
[-ft.2 ]Mi p Cr a OiLijF K (W=f%) 
(5£4» s MMiffGM 1 i K>mZti&$>%:< k t>— 

oc7)7C^§r^L. P. Q. I. JfciVKIt 0<PS 
38, 0<QS4 5, 24SIS76, 0<JS19, 
0<KS485:Iitt) T*S:h.S*m£*tr, flM3H 
1 ££tt<OflNKEtHK{*. 

[If *3S4 ] WEBMBft- 7 v -ftJIWRWH***. H5I2 
SGMi 9 311**1. &7C#k LT. Ti. Zr. Hf33i 
l/fTa*»6«*»GM 1 i DIIfft5^4< k t> — ocn 
7t^. Cr. 33 XX/ S i h5ISS¥ G L <k 9 Mlifi 

■§>7CiilkLT. La. Ce. P r 33 it^N d *>£>J5fc.g.?¥ 
GLli OSIffft.l.iJ'-SK k 4> — ?<?)7cii TI2 

[•ft 3 3 Mi R Cr s S i T Ou L» v F w 
<5W. M> ligfGM 1 J: WlftLi^< k t— o<7) 
TESKfciSU Li{±PGLl £*)Ml£tL2>'J>-*<ki>— 
icoTtm^nkL^ R. S. T. U. Vfe itXWti. 0< 
R=S28. 0<SS33. 0<TS19. 25=£U=fi7 
0. 0<VS18. 0<WS4 5£8t*r$-) T^$<X2> 

[ tf*j« 5 ] wEBMbft - 7 -y . 

(a) Ti. Zr. Hf. Nb. Ta. OriiXlfS i 
#>^>l£&S¥GMi 0Mtf^i>^ : 5:<ki> — z><r>7m<rM 
itmt. (b) La. Ce. Pr. Nd. Gd. Dy. 



Ho. Er33«t^Yb*»^SgfGLi03S{mS^ 

< k i. — ocoTtmco? "Am^tsmi^m 1 niatKoffi 

[«fc*J» 6 3 IWEBMISBl- 7 -y flSftSRtf mrta 
PGMi 9a»it*5B»<Oi8fla«Bk» mTfaPGL <t 9 
3Sff*ll>7EfitO:7 -yfttBilgpSr^-jfo-g-T 9 0 ^7U%JjLb£ 
tfif 5 KIEttOflnSIBftttfr . 

[if*JS7 ] wteuMkSi- y v-immtmmtf. t-ne 

OH** 5 £ stum** 6 tcieSKcO'tf «SS««flc. 

»GM±9a!tf*t47C««0lrtkH!lkLT. Ti. Zr. 
Hf &£XST S Lfrt>j£&mGMl X OWKtLZ&KK b 
fc— 3*a7C**3»fl:«K *iitfC rOBHttfel 1? 
IBS¥GLJ: 0S^ix2.7c3g<?57<fft%kLT. La. C 
e. P ri3«J:VNd3&»^&PGLlJ: Olim^^ 

< k O^Tc3g<^)7 «yfb%S"&tfft*ia 5 KiBSfcOfif 
fSfaHSEtt. 

[»*3S9 ] mm\m- ? >v immtwatf. mi 

gfGM ± OS^ixSTCfS^-fk^fc LT. T i . Z r . 
Hf fcitfTaa^fifcSgfGMl «t 0Sff*l.S7c3R<OBf 

■fbft^k. CrOiHkWk^fc-frTSO^^ljiJb* 
tf. ff*^8tci5S2^ffifBia«S^*. 
[|f*3S 1 0 ] ItEIWt*- 7 -y -ftS1*SRW|Effli*«. nr 
teSfGMJ: 0 7m<rM-^M t U. Si o®HC 

leSGMi 0^{filS7C#Og?-fC^fc LT . Z r 0 2 . 
Hf 0 2 *5j:lXTa 2 0 5 *>4>jStR$ix.&^<kt> lo 
<OBHt». S i0 2 ^r^t/t=Cr 2 0 3 2r^. BtflSPG 
L±0jS(filS7cScO7-yft:!f&kLT. LaF 3 Sr^tf 

[ig*3a i 2 ] msaMflsft- 7 >/ itwtmmmtf. t 

[-ft4] (D) , (S i O z ) , (C r 2 0 3 ) z (La 
F 3 ) loo-x-s-z («ol%) 

(5ttp. DiiZr0 2 . Hf 0 2 feJ:t)fTa 2 0 5 *»A>3HR 
^ix^ii--^< kt lo^-fb^Sr^KL. X. YfeiVZ 
(i. 20SXS70. 10SYS50. 10SZS6 

o. 5 osx+y+z^9 o^vs^-r) Tm-gti&Km 
[if i 3 ] luia^-f^- 7 -yimzkm-imtf. m 

iai¥GMJ: 0 MlitlZ TC&iDMttSM k LT. ZrSiO 
4 ii«kt/Cr 2 0 3 miepGLi 0SCfix2>7C^ 

077fl*kULaF, Sr*tHH*flJ 5 IzESttOflm 

laii^*. 

[ff*Ja 1 4 ] WIEBMtlft- ^ vflSH*»««*«. T 
f aW5£ : 

[•ffc5 3 (ZrSi0 4 ) A (Cr 2 0 3 ) B (LaF 3 ) 
100-a-b (mo 1 %) 
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(it*, AfcitfBii, 20*£AS70. 10SBS5 
0. 5O;£A + B£9 0Sr8t*r$-> -C*3*L£*mfr* 

[ff^js 1 s ] mEEttJi tettv^T* S3S*^rjiwtc 

Mft. 

[ff*3Sl 6 ] mTlSIBiSJf Ge-Sb-Te. G 
e-Sn-Sb-Te, Ge-Bi-Te. Ge-Sn 
-Bi-Te, Ge-Sb-Bi-Te, Ge-Sn- 
Sb-B i -Te. Ag-I n-Sb-TeiiilfSb 

HI 5&EttaflH83Efl&tt. 
[ft 1 7 ] flffBEBJlajHRa'. 1 5 n m&TT 

ft*»*3H 1 5±tzi±m^ 1 6 (cenoimBiEttjK 
ft. 

[9WfH18J lBBaE»i«r2oJaLfcffllir^ftllWt 
51-17 <0Vvf 1 £££ttOflmiatjBft. 

[ it m« i 9 ] mm.cD-jmm.mz . si i <nmm& 
m. team* * 2 tozxf&mmtfznmz 

f8^ft;i<0 5 -fe^-=5r< b i> 1 otfDl$«ftJl#*. laElMt 

«i - 7 v teft^tms-c* o t . aiaffiisa t #b 

— 1 70V>-m*-liitiai60fS|gfa 

f*«ft. 

[ aw^a 2 o ] mmco-jTcrmwi,z . m i 
it, sbjs, =mm. m2wi^B*s, ^©iKffiE/i. 

«fM*WEBMb*-7 vikft3R*mJf "C-ftor . Sf£ 

ia^JBi:*ffiSr«LTV>&it^3il~l 7 0V>Tix* 1 l 

jassfvctso. s^i«Bt«ft»feJ:tfSR»2*>s* 
^ftsoo *.^< hii rxnmmbmw. malum 
-y-y immmmx'h -?x . mmmm t %m z & l 
x^h iff*^ i — 1 7 <r>\ i mitZMdmnmmm 
«ft.. 

MIES. us 2 asm**, leflyf. #®jb. nxvmi 
offi&ftmtfzcvMizimzti. %m&2<7>ffimftmtf 

laiESHfcft- 7 •y ; fkft^*mJBT*&oT . MilStai&S i: 
#®£f$LTVvi,fiS3<3f 1~1 7co\^-rtlfrimzgdM 

[ m$is 2 3 ] ««tf>-:s-«o*iBfc . 4«ar < k i> m 2 
co=mm tmi cotmJStfz. comtzmtfL zti. ^tc<t 
1 1 -o<r>mimA\Lm- y vimmtfim-tfimw, 1 con 
mm t feu: 2 oieuyi t <i-c 

i -> & iram 1 - 1 7 <r>\ v$**l*» 1 Hfcf Bn^^flNHEMK 
ft. 



ft®, fias. f?3<ou5t£fts, mi<o5Uttm. 3&20 
mm&m. jsi«>r3&ji. *jj:i*wi*5»*ftji>i*£s> 

IHc^fiESix. SB3Bl^»W*Wi. SBdB2«BWft 
if. S£l£fg4C9iJt«ftJf . *J«fcVS^5<0|gm*Jl<5D 
0 *>^^< til ■o*0M**M* t ttBe«fl5fo- 7 -y-fkft 

wv^-rti.^ 1 Htcfea<^tffgieii^ft. 

[fi*«2 5] mm&xmmmzsrX; n, z 

r. Hf, Nb, Ta. C r&JctfS i #*S,j££i¥GM 
i t 3StfnSii'-=5r< 1 1>-— ?cr>7tmb. Wmm^Fb. L 
a, Ce. Pr, Nd, Gd. Dy, Ho. Erfcit/ 
Yb*^^i>SfGL ± 0Sf±*ixSii'- : 3r< i: I — 30D7c3t 
k , y -v MM^- b fe*trBMfc* -77 fcfti&^mJ! * S 

t iz&tsmmmmtecogm-xmx-h x . mmmm 

[BW»« 2 6 ] tuiex^t 7^'J^-y7b j6*T8 2 
Ut61 M h OiLj F k im=t%) 
tc^^^L. LiimriePGLJ; i3Stf<x«.^< 1 1>— 
5, 24gig76. 0<jS19, 0<kS48Sr^l 

3t-r> ras*i.6»H^*triiH!3H2 5 fcism^iffgie 

«ffift^>»jS^. 

CIS*«2 7 ] m&Jtv 7V v Y&ffiS. 

mGM£<0mt,$tl&7cmbLX. Tl, Zr, Hffc± 
lfTa*>^>^;i.^GM 1 i 0S(m«.^- : 3:< 1 1>— 
7CSR*J J:VC r*». WffiJBGL J: 0aJffL*jiaiSt L 
t, La. Ce. PrfcJ;Wd*'^I.^GLlJ:') 

[•ft 7 3 M» p C r,.O l L>j F k (1E^%> 
(5<i4», MHmGM l i 0Stfixi»^-^< fc & — 
7U^Sr^L. LMiffGLli 0®tftLS^<fct— 
r?C07C^$r^U. p. i. j *3j:l/k(4. 0<p< 
38. 0<qS45. 24SiS76. 0<jS19. 
0<kS4 8**tt) T«S*t4WKt*t». M&>K 
2 5lc|3«<OflNfil5^«ft^i©t^. 
[|f^3S2 8 ] Mie^^-y ^ U -v ht>K 1u 

iaPGMiOSifilS7c3gkLT. Ti. Zr. Hffc 

<73tcS. C rfcit/S i ?r#^. miieffGL J: KiMlIti 
hfmbL-X. La. Ce. P riBil/NdH^S 
GL 1 ± r)$Ztf±l&'J,-Zc< b t— 3<WaR**». Tie 
*53$ : 



-fk8]M> r Cr B Si t O u L Iv P w < m + X) 
_(^+ 1 Mi(iPGMl J: K>Mimh>J>*< t fe-oo 
TLmZTfiL^mmG L l j; OSifcm^^ 1 1- 
-^Otc^^L, r. s . t. u. vtJitXwti, o< 
rg28 > 0<s=S33. 0<tSl9, 25SuS7 
0. 0<v5 18. 0<wS4 5*j)ht^> T*Sii* 

tm**tr. ii*Ji2 5(cieigjotffgfeii^* £ 7)Kjt* 

(a)Ti.Zr.Hf.Nb.Ta. CrWS i 

■ffcftt . (b)La.Ce. Pr.Nd.Gd. Dy 

Ho. Er*JiVYb*»4,j«4a!GLJ:iJjHtf^&iI«ar 
< t &— 3<0tg*<97 -y-fbfti: lf^JS2 5 (cfP 

[H3?J»3 0 ] m&Vtv 9 V yy?-y, y Vifi m 

[!f3<Jf 3 1 ] */^-y ^ if y^-y v ht)t 
GMX K>WX1i*7iMcrXBmm* 5 0 t/tXfiUii 

tfs if $a 2 9 1 *<ifg*gf 3 o iciett09finaE«HWc 
smaMi 9mi£tL&7mcr>mimt lt. t i s z 

r, H f fciVTaKSSgGM 1 «t Olif^S^ 
< * *» —^^y^<^^ma klfiC r CDK-ft;^ £ 
B-iiSPGLJ; OJMtt'iiSTC^y.Htfefc LT % La" 

OMftftSt . C r^fftlftt *-g*HtT 5 0t/U%JJ[ 
-fc*tf, !»««3 2tB«^f||«aE««*<0«aA-ife. 

iS^GMJ: 9^h.45E*«oiHfc!&i: Si oBHfc 

ft* $ ^> 3 3 ^im&mhmmw^wzk 

tiI3S®3 5] mne^^'-y^yv^-^-^ ^ 
gSPGMJ: OiKf^STc^cogftfti: Lt. Zr 0 2 
Hf 0,*jJ:VTa 1 0 B *»4,jBRSi r4 ^ < k t 1o 

f?S;J i0! *^ tCr '° 8 ^ buIES¥G 
L «fc *) mttl&jimo? vttfak LtLa F 3 *<&tt 

[ tS^m 3 6 ] frie^y ty^yy/^- ^- * u ^--psp 
COSC : 

[ft 9] (D), (Si0 2 ) y (CrA), (La 

F 3 ) lOO-i-y-2 (lB0l%) 
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(3*+, Df±Zr0 2 , Hf 0 2 feitA'Ta 2 0 5 ^4.3iiR 

<i. 20SxS70. 10SyS50. 1 0SzS6 
0. 50Sx + y+zS90^t)T«JW«fl 

**o. tttt3 5tim0>mmE*mt0>mBim. 

CsS^3 7 ] tiffle^N'-y^y yyj>—y, v 1 

EUGM^ OSimSTC^^K-fkftt LTZrSio, 
feitfC r , O s f5fc.S¥G L i «5»tf*l4jai»i) 

7 7«ULaF 3 m, lf^2 9t=ie^^« 

[ftlO] (ZrSi0 4 ) a (Cr 2 0 3 ) b ( L a F 3 ) 
ioo-a-b (mo 1 %) 

afciVbll 20SaS70, 10SbS5 
0. 5 0Sa + bS9 0*»tt) t»S*i4«f}^ 

C000 1] 
[0002] 

»^*T-$>i,. 4. 7GB/DVD-RAM^L 
[0003] i«7)4. 7GB/DVD-RAMli Mi 

tfn^ftmmtm 2001-322357 V(*m= 

DVD-RAM«W^, 01 0*=*T. Hi OiZTiki- 
fMBSB«MK*3 1 « % mtelcr>—frcomffiiz^ m 1 

m*iii 02. skowi 03. e««4 m2o 

10 5. ^20|^fr« 106. 3t©iRffiiE^ 

7 . is ± « s *s £ <o«te»* $ hx w & 7 mmm 

i£VHWfc#iW*. miO-^MJii;S2^#HMi J (3i 
«= r ll J r 3l2j r^ 3j . . . tm - h ^ 

^ooo4^micommwmio2bm2commwmi 

«*WtLTfl«BtTV^, ZnS-20mol%Si 

o 2 i&nwmiz&uT < z n s ) 80 ( s i o 2 ) 
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SsStibotloSS^Sr^t?.. *Jfc, ZnS-2 
Omo 1 %S i Ojj{4. JB8BJ^<DJOt3LK**:fc'§ < . 
«Wmt*s«ttfi«atttH#-C*4. dcoidlc, Zn 
S-2 Omo 1%S i 0 2 Ei, i^#SS-^-f?.Ot 

■[00 05] »ltf5»W<Mll 02*JJ:V»2«)»1B# 

no 6cDm&mmtfi&^t . e^«4 cw-wa 

ttLfc^c±L.&f&* i . Mtfrll 0 2i«il 0 6O 

#JI1 0 6OSM5^£**f,£v , >*§-£-t::ii. W.'KVffim&m 
1 0 6t=J:o-riBfiyB4tR»fJS8t^ia* t J:OKSvS 
'E»Ji4i:R»Ji8tia«0»f!!!K0jK^*»**v^ 

J5k\ ie»S4*U 9£v>B$[gT-?fc*PS;ft.£;rkk3: 
0, (leHbv-^ ) jWBjSStUK'Sr*. 

k\ m^mcmmx'W&t % . zcotzth. fMB#fc»4» 

[0 0 06] ISSJ>Jf4i4. Ge-Sn-Sb-Teft 

t^r*-*. ffiSMbnme«Htfl«^ is 
oil 4 jp&jmb t oAKffl fc «oisit* simff-m^m «: £ t 

-) £B£j*LTieiiJi£#&LT&Mrri>k, bh»»a* 

; n*»7 — fcy^7XA*7- U^)l-b COfajTV n' V — ^ 
13 Lfc 1f3t*f5^StBSgj-rs £ b IZJ: 0 . KfcK 

ka^ans. 

[00 07] $1^H1 0 3feJ:l^m2cO#®Jll 
0 5li, Ilflifitil 0 2klESDI4 kOPel. 4ii 
t/Jfl 2 attttttJI 106k RAM 4 1 comX'tk 1 5 *8 



fc, f 1 at>'I2 ill. Z n S - 2 0 m 
o 1 %S i 0 2 <*>S#fHi§^£&;ifcLT^<8i*&V* 

flW3BRJ4Kt:a<5»*ir^* (^MH^dRl. N. Yamada 
et al. Japanese Journal of Applied Physics Vol.37 
(1998) pp. 2104-2110#M) •. ttz. B^EWrl^^ 
SfflO-275360^ (W»FASR2) *Jj:lflBIR& 
ISW0 9 7/34 2 98^71/7b (Wft#lK3 ) 
fci4. £<03M*S:B6jI:-*-4ffBB*t. G e 2r"£-tfll-ffcrf?3 
£SJH IsXmm-h £ k tfBffSS ire V» & . 

[0008] msmmiEm 1 o 7 J4. ieiub 4 assSaVK 

«T* h t * ^©JR^A c k ^JMPRfflTC-* & k *0 
3tSRWAa<!0JtAc/AaS:l«SU S#mxB#tC-7 

3t^WK:{4fasyB4te©JR$ti.43fcS*te^:S-li:S 
^fg^^-L, J»«tc;il2IMI4-C*tfcJ!feSra^3&»fcat 
UcS-ti-T^L, I5li®4 5r^ H 3 H ||-ft;L^<-ri.i:vO 

[0009] £«o«t ■? t*, ^ i o c^-rtt^ie^^* 

<4, m-? f fi.* t Ji^Oj;aCc^-ri.7'?<7)®5:m®b 
7t«^k^-S£i:tCio-C, 4. 7GBk^d^SiC 

[ooio] ±rz. fsmtmimeommfomtzmLtztf 

flkLXte. : T'XJ: t )m«<Oi><Otf1gmZtiX\^&. M 
. B*ll#i i h&W^fB ;s F5 - 1 0 9 1 1 5-^ (Wit 

1 6 0 OKl^coil^&to^IteatmtfKT;^ 

tix\f^h. m&mzn. -gMgjtmt lt. Nb, m 

o. Ta, Ti, Cr, Zr, *J «tVS i ttmifhtlX 

0 2 . BaO. B 2 0 3 ±/£l±A l 2 0 3 £±J&»-fci--&k 
<7)T"3b S £ i: * { ^$ ixT V . 

[ooiu a^mmm^m^m^5 - 159373^ 
(^^5) i,zii, mmmmmzn^x, mm^ 
mmvs i 3:>oi>M&<o-m^w4m. mm. mm. 

TV>S. |B)^?g^(±. SSH^^-^k LT , Nb. Z 
r. Mo. Ta. Ti. Cr. Si. Zn. A 1 COfit-ik 

<i. &T}U#Vtf : 7AtfS i Q 2 . BaO. B 2 O a . A 
1 2 O 3 €r k -T ^ t S £ t $ tiX v ^ 

[00 12] B^ffl^ffF^W^fg^S-?? 6 04-f- 
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T. WWSMWCe. La. Si. In.Al.G*. 
Pb - Sn * Bi. Te, Ta, Sc. Y. Ti, Z 
r. V. Mb, Cr. JSiVWJ: 0*4»J: 
4>3:< bk-TaHtomSb. Cd. Zn, Ga. In. 
Sb. Ge. Sn. Pb. B i 1 O&Jfftt: 

I 0 0 1 3 ] B*SMft&M&«B2 001-67722 

®M»S*5J:^2^®SiJfflis*<^ A 1 . Si. T 
i. Co. Ni. Ga. Ge. Sb. Te. In] A 
u. Ag. Zr. Bi. Pt. Pd, Cd. P. Ca. 
Sr. Cr. Y. Se. La. L i *»4,«&5HRBtf5 3 

[0014] B*GBmMMR&«¥8- 1 80458f 

ZnS. ZnSe. ZnTe *>6jftft|ft6»4»f*l&4>- 
=5r<t^-S) t. *±S»it% (*#|c Wfctts PmF 
3. SmF 3 . EuF 3 . GdF 3 . Tb F 3 . D y F 3 . L 
aF 3 . CaF 3 . PrF 3 St;NdF 3 fr^S^fe g 

SiOj. Ta 2 0 6 . Zr0,XVY 2 O3*>^gj;») 

[0015] B*ffl!(fi^gB^fg^9- 2 59468f 

(MgS. CaS. SrS. BaS. RaS. M 
sSe. CaSe. SrSe. BaSe. R a S e ) CD 

#frt>atiii*:'j>*< t i>-mb . mt^ ( a i . 

S i . Ge. Y. Zr. Ba. Ta. Nb. V. W H 
f. Sc. a<«5^y-f Kefiftftft. Al. s 
i. Ge. Ta. B <7>M-f . Mg. Ca. Nd. T 
b. LaOJMI*, Si. BtftfftflSfc) frkmiktzp- 

[0016] 

[ WffSaR U1II2001-3223 57 -f^ffi 
[^5^2 ] !f#§fl^ 10-275360 

] WO 9 7/3 4 2 9 8 (ttfflfcgatt 

ffl) 

[Wfi=SJR4 ] #g§¥5- 1 0 9 11 («mi 
[^ftSSRS ] #Plf5-l 5 9 3 7 3-§-&?g (WfrlS 



[#ff5JK 6 ] #S^F8 - 7 7 6 0 4 -f-^fi (ij^ffas* 
MWfcfc*7] #§fl2 00 1-6 77 2 2-^£-?8 

[iffitsjss] #^8-i 80 4 58f^i (nwm 

9 ] 9-25946 8#^ffi Cttgffll 

H&SftXMl ] N. Yamada et al. Japanese Journal 
of Applied Physics Vol. 37 (1998) PP . 2104-2110 
[00 17] 

imwmviLz? b-thmm im^^oiz mist 

e20il^ZnS-20mo l%SiO ? ^ 

[0018] «BJHHi. 

^®Sf2JS§ 2 n m~5 nm<D*Ea6T?Iia/f T*S> 

« o m urn iz x h mmxmfr t> %mm^ s 

£t£rV%J;d. ZnS-2 0mo l%Si0 2 W^ 

b. mmvh^zb. i^witiiuit^ 

[0019] *%BJ|{±. WilfJij&Ktt^tiaWifca* 
[0020] ^fc. JiEWIRtK4~7l±^mfc S§ 
[002 1] 
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CH0H J f6W«fett. tt»«0*tt 
ZnS-2 Omo 1 %S 1 0 2 TUSm#:JBf:?Bj£L*:*§ 

t &*?=Sriti imLWZMt&l&t Z t itT 

[00 223 tit. fHHHi. Sfc-£i*^2 

[0023] HPo. *W!liUU SK*3J:tie0M£-&- 

Junctor. tSAfflt^MWtfflfc^)nB-CfflS5Bl*fet* 
flH8E«BEflrC*)-3T, Ti . Zr, Hf, Nb. T 
a. C.rtJiVS i*>&j£6S¥GMJ:9®<m-S>;Ki:< 
fcfc — :>^7G*i:. BSKJK? (BP^s O) fc. La. C 
e. Pr. Nd. Gd, Dy. Ho. EriJi^YbA^ 
4>j££>ffGLJ: 9jM{£ft.6^:5r< kt — rxOTCfSfc. 7 

f> fc *&tswnvm- y -vitm&ftm 

[0024] ^BOflNUSlUttfctt. %* fflfrtz> z 

[00 25] **WOif^«JK*Sr»*-*-*l(Kb*- 

Hfcl 1] M H O, I_j F K (DFF-%) ... ( 1 ) 
(5t4>. MliTi, Zr. Hf, Nb. Ta. CrUi 



**jj*U UiLa . Ce. Pr. Nd, Gd. Dy, 
Ho. E r t>ii;Yb*>f>ffiSf GL i OMWi-i 
<ti>— ocDtcSSt^L. H, I. J*3«ktXKti. 10 
SHS45. 24SIS76. 0<JS19, 0<KS 
4 8 £ iH*rr ) T9t £ ft ■§» BKH!) -7y -ftSftiRttsB 
tf. .T^T. *W&%s fcte. ^ ( i ) r Mj JK 

MRK-f. r Lj *iJ:tf7-y*JBH ! -«:-&*rfr 
Jta^rSSP (10 0%) fc LT*$iTJt«^^T*>S<I 

(i. HaW)jHBT«fflS*LTv^. < 1 ) li. 

Btft*- y ■vfcm&ttmmz-kt.tiz . r M j m 

LX$kLtZl><r>X'S>&. Ltztf-oT. 3* ( 1 ) T^ft. 
[0026]S(D fcrfcwc . ^-JgR^'k'OJ: -3 Sr-ffc 

%^*^v>iktJ:5. ^ ( 1 ) T'f<ZtL2>Wmiz&\.i 

ri±. ^ ( i ) T*s*i.*««fe*tf«-r*-sT:«.. - 
[0027] ^Baotsfgieii^^^fe^^T'^i. 

\ ^-ftvt>*--K<rmimkm t lxifge-tz z t u 

BGMiflMWija, ip^Ti. Zr. Hf . N 

b. Ta. cr^xx/s icomttmt^-rtih. M&tf 

»i.fe*L*«^Tt>> ^-fbLl3<<. BAtttflBii. 

pGLfrlt^-r^TC^. HP*>. La. Ce. P 
r. Nd. Gd. Dy. Ho. E r tJ iL^Y b<7)7 -y-ft 

tc. ztikcoy-Mtwizwrtih. i}i\>^n-4 mm 

*S3k ^<737 -y-fkltoJ: tate-'Lfcttftft- 7 -y ^tflfcJRtm 

xm&x'Z hcr>x\ %-wmt*7Fmx'$>2> ■, 

2 ) in i o iz^tmkt7>mmssmmtmumt.tci±^ 
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3 ) mmb ? -MmtifiWL^nxm^wmt srs 

n^-f < * 0 . < Sr 6 b n 3 

[0028] *»EoflWHE«*l*fc:*n vt\ K-fk^- 
7"HHW»««tt. IfriEPGMJ: >?ai«i*7E*fc L 
T s Ti, Zr, Hf fcitXTaj&^^S^GMl 10 
38<±*iiS^< 1 1, — offyytma £lFC r Hg 
Lj: K)'M.l£tlZ>7tMk LT, La. Ce, PrSiOT 

5* <2> : 

[«12JMipCr B 0, L'jF, UKrf-%)... 
( 2 ) 

jsJMJ^Mi iipGMl i oa«5h.&^< t fc-o<7> 
TcSR^L^LMiPG L l i 9atr*i*iJ«5-< fc fe- 
o^OtcSS-tirL. P. q. k Jfei^Kli, 0<PS 
38, 0<QS4 5, 24SIS76, 0<JS19, 
0<KS4 8 TftSilifllEfS-^trt.OT* 

C00 29] Ti, 2r, Hf£J:yTai±. PGM^ 

wm^jv-a jr^-i Y-imt- t>&L& Bam t <v%mmz 
rniT^zztfrt,. mGMfrzmiztizTmb lx 

La, Ce, PrfcilJfNdii, Jbj*Wj:3fc:. ^£07 

Ztlt><07c£**t,l8.zmz&lzGLlbfoLX. ffiOTc 
^fcBSflLTl •>■§>. 

[0030] jiiess; < 2 > X'^ztizttmz&ttWHms 

t LT^S-f & £ t L < . Pf*?)fg«ttafc LT 
^atS^tAfJ: 9ff£Lv<>„ « (2) T*SitSflW 

««ttte*}^TJ:9flHirv^. m-ftm-7-Mt 

[0031] *^BJco#$gIE^«*i-fe^T, KflSHj- 

t\ BoiessGM 1 «t oatfiis^< tti -ocrfTcma 

JrtXC rfcjBiT. S i £Mte**, ( 3 ) : 
t-ftl 3] 

MJ R Cr s S i T Ou L» v F w (m=F%) ... (3) 



7C^5r*rcL. HiiPGL 1 J: 9a(*ft.S*-«r< 1 t— 
ootc^St^l, r. s, t, u, vijivwu, o< 

RS28. 0<SS33. 0<TS19. 25SUS7 
0. 0<VS18, 0<W£4 5*»*rr> T*$*l* 
*f*KSr*X,-CM:H. * (3) T«Sil*«S?&*tf»ffc 

Tffffif * C b tfiX Off 4 Ln. S i ^K^WiBKiM 

[0032] J^coi 3 *=, ±KKYk%- 7 9 ftMW 
»afc:*JV^T. PGM*^JMfRS^iS^< tt-oo 

±EiWkft- 7 '7-ft^^«J±. T i , Z r . H f ] 
Nb. Ta> Cr*}J:VSi}&»4,«aapGMJ:0B»*L 
*^5r<t fe— -r><r>7tmcrmtt?fab. La. Ce, p 
r. Nd, Gd, Dy, Ho. E rtsXX/Y bfrt^fifcg, 

pgl i *)mftih>j?%< b %>—o0>7cmc7>7 

■ktsmbLTftfeZtiftz. 

[0033] ZCOiolZiftMZtl&mtZiS^X. I¥GM 

«i. »GM*»4>«|?Sft.fe7Sfe&t2eLhT , *r>T< 2S 
»J kviaaaBi, PGM*>4>SiK$^l>7c^loco 

K-T-h-ix. im^m-ftmmz-^t.tihm^zit z 
evmshwtnari: <7-y<w$mi b^ommiz^ 
Thmmx&z. mm-ttid. wum-y-yitmmzm 

r $Z=.&ftj bi>nfM) * l 0*;P%S^T 

w**»i ot^siit, a<ojK3»gttijjtt^ffiatt 

[0 0 34] ±§S,cO£5t,zn%.Zil-2>miZ}5^X. PG 
Mfrt>M1RZtL&&% < t t»lo^7uS^B?-fCWi. p 

GM*^3i^$ix&7c^l^-fkifS!iPtPGL*^SS;§ 
tl&7cm<D7 -yltmWtb (lOOt 

4L<. 5 0t/U-%-9 0t;U%-f4ixi >( r t^iDff 
*GM^fea«SilS7ca^lHIS*»WtiJ^*« 
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[00 35] _fcJEtf>«k o izfflmt 7 y-flS*0««Wfc 

jMl47l&^^<ft%fc Lt. Ti, Zr. Hf&XXf 
Ta^^^GMli OaJfil&^SKfcfc — ^^7C 

iffi&TcSB^vftftt LT. La. Ce, Pr&J;^ 
N da>S>j£*S¥GL 1 J: DSfiil»^< fc fc — ^tc 

tt. JLf£3I (2) T^S^&»^B8LT5fetcittHJL^ 
fcfcOT**. 

[00 36] ;^li:^^T, 3¥GM 1 *>fcS{f*L47C 
f««Si:Cr««ii:, ZtlbcomitmtmG 
L 1 *>£Htf:h.45£*<0:7 'yftfijfc 2r^*>^cfiS"S* 

( l 0 0^;u%) kLtzbZlz^ 5 0^%O±^ft 

(D) x (Si 0 2 ) Y (Cr 2 0 3 ) z 
(5K4U DJ4Zr0 2 . Hf 0 2 fcJ:{;Ta 2 0 5 HIffi 

{±. 20^X^70. 1 0^Y^50, 10^Z^6 
0. 5 0^X + Y + Z^9 O^JS^-T) ■CaStt^W.^ 
££-OJ1-CJ>&o Zr0 2s HfOjiJit^TajOgil 
E^V^ffLtK, SfeWtC^LTV^. LaF 
3 44. ^^^^^^^^T-tHSL^t^l 5 0 0*C 
fc*fcW^fc. fiiVflPttJ&BRV^i:^. Sfc^lffi 
MLtl^, *fl:^<0#iU*»&l4. JL1B<^> J: d 

vimmtmm*imstm^&mfmmt*tz>zkiz 

p D a ^£^j!t-£fcfcfcl;:. ttOiELiEatttt, WSBtt/ 

(Z r S i Q 4 ) a (Cr 2 0 3 ) B ( LaF 3 ) ioo 



[0 0 37] £<50«4. mGMlfrt>M&tL2>& 

S i <^BHLft£*X/C«fcV^ S i «tW^^tS 

*i4^ (30 x+m$ix&ttmfcmLTttzmwL?zt& 
or**. 

[0 0 38] S¥GMl*>fe®ffih.&^<fcfc 1o<7)tg 
*<OKfltfS fc C r««i: S i tf)BKBft|fc Sr^tfJl 

^Kil Zr0 2 . Hf0 2 tJii;Ta 2 0 5 fr«, 
atRS;h.&d*5r< fcfc lo^BMtW. Si0 2 *5±lfc 
r 2 0 3 £^. PGLiOatftt^TU^O^-z^fcL 
TLaF 3 Sr*tf . ^<7)4 -3 =fcS-ft;«5- 7 -y-ffcfl^tm 
JI14. *fle«fc:l4. TIS^ (4 ) : 
[<fcl4] 



(mol%) 



(4) 



( L a F 3 ) i oo-x-y-z 

[0039] ±a^Zr0 2 , Si0 2N Cr 2 0 3 &£Tf 
LaF 3 Sr^tfBKMft- 7 y ft»*H»»te*J t *T Z 
r 0 2 fc S i 0 2 <^*qr*3W»&*LV^*&^4. Z r S i 
0 4 2^±ftTV^£fc^TSF£U\ Z r S i-0 4 tt^ 

«»^cosSLfete-&«fb«rc*** z r s i o 

[0040] ZrSi0 4 . Cr 2 0 3 ^maF 3 lrt 

(5) : 
[ftl5] 



(:£<*■ . A£4tfBi4. 20^70, 10^B^5 
0. 5 0^A + B^9 0*»^t) 

**mJi&ia«ui fc »r*B«wifc *r h ztizx*), 

tMfc L,T*01f«EiM«M4. «*ute»S#iHiW*r 

[oo4i3 ^^M(7>mmmMmz^x^Err^m 
im-yvimmttmmcomj&ftmi. man. x^v 

[0042IMM, ^S(40),fiP^ (Zr 



a - b (mo 1%) ... (5) 
O z ) , ( S i 0 2 ) y (C r 2 0 3 ) z (LaF 3 ) 
ioo-x-y- 2 (mo 1 %) T~m-£tL&XJ*v? 

UcI^Mt^^ Zr. Si. Cr. La. O^ct 

<^^tffifi^\ Zr0 2 , Si0 2 . Cr 2 0 3 , LaF 3 CO 

"j:a«:-RSt«ittffl«t-acLr*$4>-r.. s (4) ;m 

(Zr0 2 ) x (S i0 2 ) y (Cr 2 0 3 ) z (La 
F 3 ) loo-x-Y-z (mo 1%) T*SiV5rV*£fe#&4;" 

GM*^aiRStL4^5r< fc fc 1 oc7)7U^. ISSJM^. 
SGL*^a»*L4^5S:<fcfclo^)7cSR. iJiV7 7 
SJ1^?:#^. »4 L< i4±l£^ ( 1 ) - ( 3 ) 
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[0043] l2Lfc««U;Hflafc- 7 y-flsn3Mm*U 

mma^-rtit. ^m^mmMmmmza^x . §m 
roo44] ±m^m<ommsmmm±. *<ommm 

[0045] ttztm^mmzZLtzummii. a**, 

lZl±, Ge-Sb-Te, Ge-Sn-Sb-Te, G 
e-Bi-Te, Ge-Sn-Bi-Te, Ge-Sb 
-Bi-Te. Ge-Sn-Sb-Bi-Te, Ag- 
I n-Sb-TefcJ;^Sb-Te*^S5JR$tis. V> 

[0046] *mm0>mimammzts\,->T. smm 
mzzmtrtmmztk t * t, or* & *£te{± ^ 

ff«*-i*i(cjaaftLte<<^r»). unseam* 

[00473 ttwrxmssmm^ mmco-^com 
Etc sioMtfti, tes«. m2<omw.ftm 

t*6W#l*Wv r i2^)il#;lj fcf^ ^ 

[0048] ^^^»fgiesysE#^i com^tti, 
its m-m&comtLxK, ft«»i±ft&«fl&a* 

t LT J:v>. 



[0049] CO««*^iflMiBe«KK«c<o--?B]Bt 
ie&Jg. «2«09$<fMi, ^KiRffiEil, *iJ:VR»Jl 

#«rs>*fcy&«S;h.Ti3'). t&2^§m#Ji**mriai^ 
[0050] *%Hjofirfae®«*{±, aaEo-***! 

Tin. i^filfigtt, 5ia*Aflt^-*aHKOJ|r$^g|<t- 
5 n mftifitfDte»*o U— r&TI EflkBifc-*- S 

[005 1 ] *^KBoflWB9B«i«^iofl|ji6sW& 

itmmtmmxh ^xx^. *am&, m^coim^m 
its H-m^mtLxii<^ *>6i*tm*imj&>m 

t LX <kir-> c 

[0052] z<r>mi&£i?tz>fammmi*<?>-mmt 
mm-y vimmt'mmx'b ~> x . mmmm t *a 

[0053] ^^OffifREiHKfm. 2->&±coim 

Fijx.fi. mg.cr>—u<vmmcr>miz. 2-?<mmmi3 s 

«R»*#^-Stco^**. ^®2®«it^'ft^|eis.^ 
tt. ^fflI*^*&{SltLT. 2ooiSflU|(cW«$-|E« 
-r«>^c7)T'S>S. ;««BBtJ:ii(f s E«**£:*S< 

[0054] iEiW^ 2oj2Utir*-4flMHafl«« t o- 

ste. ^5oiimfrJi. ^2^ieiiis, m4^i«^ 
4>nw % m3oinm<*Ji. mi^sstfl, S2ois 

izmmzti. micr>mm#ms m2<ommwm S4« 
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[00 55] *%HH<OlfffiieS«E«cSrI8 

asKwwJitjBja-c**. L-t^t, zcowmxmiz 

[00563 jyfcS^Si. V t 

L-T. TEOrt (10): 
[•ffcl 6] M h OiLj F k (JE^%) ... (10) 
(5£4>. MliTi, Zr, Hf . Nb, Ta, Cr&J: 
VS i frbf£%>mGMXr>mi£ti&'J??c:< b fc — ^<07t: 
S£^U LIJLa, Ce. Pr, Nd. Gd.Dy, 
Ho. Er&XifYbfrbm&mGLXKf&iitl&'J'--* 

< t t> 3<7>7t3s£^U h. i. j fcitfkfi. 10 

ShS45, 24SiS76, 0<jS19, 0<kS 
5S < 1 0 ) fi. SGM*»4>S«m-&7C3gMco?&if*» 

k***? -y itm<r>mmr^&-t t *m«:5cjiu§jft'c« Lti 
tf. ±fB3£ ( i ) Ta^stm^-SfttSMbft-^ -y-fk 

[00 57) £>.1>V>{±. ^^^.U^-yfbkL 
"C, Tie^ (20): 
[-fkl 7] 

M' p Cr,Oi L 1 j F k (1^%) ... (20) 
(it4>. MMiTi. Zr. HffcitfTaA^fSS 
GM1 t9MitL&4>1>:<bi>— rxOTLmZ^L. L» 
liLa. Ce. P r&itXNdj&^fitSPGL 1 i: OS 
■ tffiSi*"ar<kfc — 3<07E«r*-»3 , p. i. Jfc 
it/kJi. 0<pS38, 0<q=£4 5. 24=£iS7 
6. 0<jS19, 0<kS4 8£Jft*rt) "C^£i7.i> 

^r'-y hKifUf. _hiS3t ( 2 ) T*$*t**m**trBt 

•fkifei- 7 y -fkai»tmJisr»«TS & . 

[00 58) £>&f>«:. ^A' 7 ^ijy^-t'7htL 
T. TiecOsS (30): 
[-fkl 8] 

M 1 r C.r s S i t O u L' v F w {ffi=?-%) ... (30) 
(5S4 1 . MMiTi, Zr, H f it/Ta*»tfi£i.Sf 
GM 1 i. ") Ml ftl hate's, b i> — 3e757E*£^U L 1 
liLa, Ce. P riSXX/N d*"t^SfGL 1 «fc OS 
J:£h..g> kfc — OWtc3RT'S> 0 s r. s, t. u. 



vJoilXwtl. 0<rS28, 0<sS33. 0<tS 
19. 25=£uS70. 0<v=£18. 0<w^45Sr 

XJt v 9 V v79-Y-y hizJ:tH-£. ±SS& ( 3 ) T* 
5. 

[00 59] 2feS^l±. XJ*<v9W79>- y-vhbL 
T. Ti. Zr. Hf . Nb. Ta. Cri3<tl/Si#> 
^SSGMJ: 0iM{ffl&^'5:< fc & — 3<7)7C§?lc98Hk 
^jfc. La. Ce. Pr. Nd. Gd. Dy. Ho. E 

r&£irYbfre 3 f$.&mGL.£*)m£tl£>'J?%< bit— 
-oe07Z£<O7 -yttMib £-£vLTj£5 t>eDar<£ff-r-&.r k 
& . r <7) J: •? [Z^J^y 9 V >99—7* -y b 

J: 0a»f*L67E». *5 £V~7 ■vm&trtsZJ*v 9 v >■? 

fc . ffGLi OSJf ix5?c^fi07 Wk^ffljfctfS^S 

o nzm^^titzxy-i ••/ 9 »J V?9—? y h 2- X 

ZZb* (BP*>. fflfiJc,^ (^fijft) ^*®jET-J>5i 
b) SrSItgLT I ->■£>. Lfc#-)t. mAWab? -vWfab 

nm&tob vxm&ztihz.s~<>y 9 v ^^—y ybi) 

[00603 BKktlk 7 ■yWbnm.&fab LTm&Zix 
&XS<i-y? V hl±. SfGM i 0 SJfiti.7C 

*«0BMkft»fc . SGLi 0»tfii47aRO7 vfl3Bj» 
t ^^itT 9 0^E/U%iyji-S-tf t><OT'*>S - k 
LA>. mS-tiUf. XJtvfV^ff— y-y bii. SIH 
1 0 ^%mT^-Civ^. xy-W ^ 'J >-^^- 

y>y r-#s&=j&»-£ i o*;p%S:®^.T#tf t nt>'ti 
hwtim- ? -yimi&ftmmij&tz 1 o^xina 

S i i: #SJik 4 . 

[00613 mmb ? yfljswa^fti: LTa«$tL 

7U^«0Be-fk%Sfi:l¥GL*^^$iaS7rSO7 -y-fkll 
Wfc^*>-frfcJI*»P ( 1 0OW%) k L/ck# 

PGM*^^tR$^S7C«cOK-fHW¥^ 5 0^% 
CLk*tf i k Wife L < . 5 0 9 0 &U%-£tt 

zb&i. OSfi kv'*. s-fk^P^o 4fJ^-* { 5 o ^e/u 
%*?ST'S>2.^.yN , -y^y y7'?-7v h£JHv*Sfc. f# 

4 ik36*ffl»k ^r**^****. 
[00623 Ig-fkfek 7 •yfkftOjg^k LT}g«$ix 

mnmimbLZ, Ti, Zr. HfiJit^Ta^^jS; 
4HGM 1 i Ojll{±'ix?.^< k *>— n>O3c*<0BHb* 



» 
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La. Ce, PrSiVNd^** 
SGLli •)atfil*iJ«fir< t t-o^7c^o^ -yffc;% 

-y-yhzm^tuf. mGM 1 * ?>aHm4d«ar< 1 t> 

L 1 «t 9)Htf:ft.£;KK t t — ?C07C^C07 -yft^S-g- 

[0 0 63] ;0Cr?:ttfXA-.y^y yff—^.y h 
fcijlvt. i¥GM 1 J: 0 jyHr*L«5a(W)iWfc!»Wt C r 

m<Oy -vfcmt Z-£r4ylt?c2.$:&m ( 1 0 0=t)V%) h 
LfztZiz. 5 0 ^iU%!2Lt*££tLZ, Z t L < . 
5 0-9 0^%^-^tl.&i LC\ %tlt><rm 

•ffcftS: 5 0^e;U%*}||T-t-tf^t-y ? [) ^V9—y-y y 

(D) x ( S i Oj ) , (Cr 2 O s ) , 
(3ft«t>. DliZr0 2 . Hf 0 2 fe«ttXTa,O s *>4>jSK 

tf. 20SxS70, 105yS50. 10SzS6 
0. 50Sx + y + zS90*ifct) 

^-yvhffflv^lf, JbfSs* (4) T*S*i*tmt 
•irtfBE-fbft- 7 -y -fb^tJiRS Sr^figT' # £ . 

(ZrS iO ( ) a (Cr 2 0 3 ) „ (L 
ais^r/bii. 20SaS70. 10SbS5 
0. 50Sa + bS90 tiSfct) T«Sfi*«R^ 
tf 1> ^T'J> S Z h tff&-± LV>. C coxy? yjryyfs— 
y-y ^ SrffiJSttUf. .tie^ ( 5 ) T-a$ixS«^^-t- 

[0067] 

MMnmtmmm kit. ^^mcommcmmi . es 

[0068] (^jgo^s i ) ttmv>9mcv&m 1 & 
unmmmvf^— mm****. 

[ 0 0 6 9 ] Hi tc^TflHBiaigEfr 2 5<i. g|R l «o 

- ijcommic* m 1 oi^mji 2 . tmmA . us 2 com 

«#c®6. 3fc*JR*EE*7. *$J:tfE»Ji8aM«DJ|[te 

»*s #u 3 eg** 9 r ^ s -ass 1 0 tfisuttm s 

JR*CE«705±t:®j«Sft, *SyR«EJB7J4»2<o» 

o±(=©^;$tL. te^®4 Jim 1 commwm2cr,±i,zm 
tfLHixT^h. zcomfSLCDHtmssmm^ $1660 

nmtfjScOj^feigol — if b*- AT'iei§W£-f £ . 4. 
7GB/DVD-RAMfcLTffflTl5. ZcOtttfccO 



[0064] dOCrSr^-tf^yt.y^U>-^ ; ?_y. yI , 

tf**:. S iO®Htft£$&^tfk<^T'-&oTJ:^. 
S i cnmmiZiStSXJ-i-y? y - y y-?-y, y 

tf. #6*L&Jffc S i comimZ&A.. #4 Lu#<ft£ 
[0065] iOIftWCIi, BiKJBmhi^ 

itmtLX, Zr0 2 . HfOjfiiDfTajOBKJB! 
3*XS^5r<fctlC>OgKfc%. SiOifciVCrjO 
3 £llr*. SGL J; 03itfix47c^7 -y-ft»fc LtL 

•yM±. 5$ (40) : 

[•fki 9] 

LaF 3 ) 100-,-,-z (mol%) ... (40) 

[0066] ±iese (40) T«s*L«tm**tf^'c 

•y ? V >77~y-y Hi. ZrOifc Si 0 2 5^B^LV^ 

tffcWT&oTJ:^. ^-<7)J;3^r^N'-y^y>-^-y 
•y h{i. * (50) : 
[•fb2 0] 

•Fa ) 100-a-b (mo 1 %) ... (50) 

flWHE««*tU±. mm 1 fflJ*^ L — "FJt 1 2 

ieH^*2 5J± S miOlfSJll 0 333«tVm2O^ffi 
ISl 0 5£^LT^Vv£tei3tvciai 0(c^-f1^5feO 

[0070] mkcommi izn^xi±, m 1 
unmx-hh. mm-? -yimzmmmiz. 

5C.Ti.Zr. Hf. Nb. Ta. Cr^S i 

ttMlt. La. Ce. Pr. Nd. Gd. Dy. Ho. 
E r*5iVYb*»^SPGLi 0Stf^^< fc I 
— P<7)7i^07 ■y-fttflsS-^tfJlT&.g, . 
[0071 ] -«(c. »«#Mitf5S3Hfc:«± % 1 ) jgBjx- 

3HFlt*«A»-C* Sit . jSBjx-j, s - h 

tf. S«lffly*^AIt§^^-if3tl 2 &ffligi$-ti-T 

%mm4i,zmm^htzMz&m%m i &X'h&. z<rm 
nsjm± . e- ?K7-^uou- ifae&saifLfcfc ^ 

4 feft ta&BfcWttr* 0 . S 1 fe J: VJB 2 OI^;*® 

nmjjiz&#>t>±i&. im.fcmcottmmzmmiz&A-t 



(4 3) )0 3 
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i<*WTj5*Biik wsm&tfms- x*> & .r t 

fe^ffimZWffifo (BP*>. ZnS-2 0mo 1% 

s i o 2 frt*f8.hmw&J8timmtc?>f%<,z%-ffimtf& 

[0072] ±IEBMt*-7 vflS*aStt«Jite*4fLft 

rOj, Hf 0 2 , Nb 2 0 5 , Ta 2 0 5 , Cr,Oj. t3i 
t/S 1 0 2 #-£-*fU>. PGL5r^-r^,7C^<7)7v-fll 
ftlctt. LaF 3 . CeF s> PrF 3 . Nd 

F 3n GdF 3 , DyF 3l HoF 3> ErF 3 , ZSkZ/Y 
b F,*«*4fLS . Ztit-OWimt? -y-ftSftk-Sra* 

ji2*jivm2^m#M6 1 u -r.fr. <c.£m^-si 

6. L7t*^T. ±ia»fl:»-7v'i1:«B»««Ji«-fflv^ 
t 0 0 7 3 ] ■7-ft3ftSR«»Wi, PGM 

*» ^>as?« fx* 2 txtcoTmmmim. ip*> 2 mstxL 

OMfBNlt-frX/C J: ^.2 mULk<7)mkm±M-&Wi1t®> 

imitLx^xxw ±im<m- 7 -immtmm 

(± s SfGL*^^§fL^,2JiLhc07cSco^'/-fli%. ID 
^2«JHGLh07yft»£*//CJ:v*. 2WHISLh<^» 
■rt»«r*tr»*>0«± N ±32* (4) Tfi^fi-itmSr* 
tf«T*&. 2«ia±^®ftfef±^lM;%£^j£LT 
i^tJifiOOTJi, ±f£* ( 5 ) T«3*L*«»fc#trJiT 

[00 74] mi(?>¥m&m2isjiVM2commkm6 

Zr, Hf i5it/TaA>^fiS;^l¥GMl iOStffxS^ 

1 — zxQTtm&WtfWht C rCOMttMt 
&GL£9MlR2tl.&7tmcr>7vim£l>X. La.C 
e. P rfciT/NdM^I-SfGLlJ: *)3H£tl&'J?& 

< t t =>0>7C3£<O7 •yfk^$"&OBHk!f%l- 7 yftftifi 

««JiT**ii:*«»*U^ SGMl£fl|fi>WSjc* 



3fefcWiTv*6. Cr<o®tt(i. *;p=?>-'>-«^i 
•) ! 5r4E«Mii:<0«3tttK:flHiTVi«. »GLlSr«« 

-rsTcs^^-yfbWi^Tft^. ^^htfyiz^mxh 

*trBMl2ft -7y ft»5R*m« £ * 1 «?3SS«*J1 2 *s i 

tf» 2 ostomi 6 1 -Tftif s j» 9 m Ltm&mz $ t> 
<r>mdto- v -vitm&mmmtfs i o&HkwsrS 

[0075] i 9«*Wte«±. SflS*- 7 -y ^M^tm 
Sii, PGM 1 J: *)MifiX.h7tM(0mmt LX Zr O 
2 . H f 0 2 ±Jil/Ta 2 0 5 *^jm?J?$f1.?»^< i:*. 1 
-^BHBHB $4»lCS i 0 2 fc«tt/C r 2 0 3 £-£ 
UGLU OStffx&TC^O^-yfk^i: LTLaF 
s^tfJlT-ftSit* 4 ^ U>. Z r 0 2 i3«tl/Hf O 
2 «±. 5gHJT-. iVv^lUX («)27O0t) t*L. 1^ 

a F 3 ii. -yftl^^T-tl^*^ 1 5 0 

0-Ct«t«<, WfS*^V^T, l^«#:Ji5r«^;-r«» 
7-;imit L,X&l>mmiZMLX\->2>. ZrOi, Hf 
0 2 i5±VTa 2 0 8 *>f>a!RSftS^ < i: t> 1 -?«S 
ft*; Si0 2 , Cr,0,6J:t;LaF,tttrim±. 
±IB* (4 ) . fin*>. (D) x (S i 0 2 ) v (C r 
2 O a ) z ( L a F 3 ) ,00-x-s-z (mol%) T'^^fl^. i 
C0^J3V>-C. DliZrOj, HfO a fciWfTa 2 0 6 *» 
4.SS?$fx&14^{42JJLh<?5KftftS:*-r. 4^:, -T 

tXZJi, 20SXS70. 10SYS50, l.OSZg 
60, i5i^5 0gX+Y + Zg9 0.5ri/tt. X (Z 
rOj, Hf 0 2 &J:XfT a-iOsfytzmiRZiT-Z, l-?<7>m 

HXt/Y ( S i O t *«±fiiairtfcfc 

■T. Z (C-r 2 0 3 C73il^ilJ^) *i±iei£H!*ItC.ftfL<f. 

lens t nmmtiz&ixtimvfo -77 m^im £ 

ftSrfcms. X + Y + Z#±IBiefflfi^&fU:f,- 
1 0 0-X-Y-ZaU 0UJL±5 OfelTt^i.. 100 
-X-Y-Z (LaF 3 ^»&) *«±IBKfflrtte* 

[0076] BMtft- 7 y-(KW»«SJUi. Z r S i O 
4 , C r 2 0 3 fej;l>*LaF 3 Sr#tjSTS>-?T ( J:V\ Zr 
S i 0 4 (±> ZrOji S i 0 2 fc#l : lTil^LT^ 

iH^gftSfiiS'&MBrP. WwBBfiSJettSr* 
ZrSiO,, Cr 2 0 3 J3«tI/LaF 3 S:#tf$f^ 
±15* ( 5 ) , Blfe. (ZrSiO ( ),(Cr 
2 0 3 ) B (LaFj) loo-A-B < mo 1 ?6> T'^^fLS. 
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t2. 2OSAS70, 10SB550. fci^SOSA 
+ B S 9 0 Zffitz-t. A (ZrSiO, <m&9l-& ) tf* 

C&ftif. 1 0 0-A-B*U0JiLh5 01ilTt^r5. 
1 0 0-A-B (LaF, sWJEftfflrtfc: 

t0O77]I7t^(5) T*3;h.**ro*>ffldaB 
a^Tjrr. H7fciJHT, M^{±. (ZrSiO,, C 
r 2 0 3 . LaFj) ~C$>&. -TOHCrfel, vc. 5£ ( 5 ) 
T*3*t4WBtt % a(70, 1 0, 20) < b(4 
0.10,50),c(20 > 30 1 50),d(2 
0, 50, 30) . e (40. 50. 10). f (7 
0. 2 0. 1 0) TH4*i.i«H («±s*tr) fdjoW 

[ 0 0 7 8 J mitm-y yftWMffllli, JilEPGM 

U*. ift ^^■grtt^^-itT 9 0*;W*jy_L 
5SS&tt*itflfaHt»iStt>^. SlOfjtHWf 2feT 

**. 9t=M&h LT. PUtf. ism*. sfeJR. 

[0079] »=jfi#fc LTl^lfcft£f311#:{i. * oji 
flfltycti, A 1 2 0 3 . Ce0 2 . CuO. Cu z O. Er 
2 O a . FeO. Fe 2 0 3 . Fe 3 0 4 . Ga 2 0 3 . Ho 2 
0 3 . In 2 0 3 . I n 2 0 3 <t S n0 2 <?3il-£-fe. L a 
2 0 3 . Mn 3 0 4 . Nd 2 O s . NiO, Sc 2 O a . S m 2 
O s . SnO. SnOj. Tb 4 0 7 . W0 3 . Y 2 0 3 . Y 
b 2 0 3 . ZnO. A 1 N. BN. CrN. Cr 2 N. H 
f N. NbN, S i 3 N (l TaN. TiN. VN.Zr 
N. B 4 C. Cr 3 C 2 . HfC. Mo 2 C. NbC. Si 
C. TaC. TiC. VC. W 2 C. WC. feit^Zr 

[0080] m=&ftt LX*tti&&mt. S c . 

Y. Ti. Zr. Hf. V. Nb. Ta. Cr. Mo 
W. Mn. Fe. Ni. Pd. Pt.Cu.Ag. A 
u. Zn. La. Ce. Nd. Sm. Gd. Tb. Dy 

[0081] SSHj^i LT*4fL&^Rt5J:tf^ 
mi. iOAtWWi, B. Al. C. Si. GetJi 

#t*Wfc:{±, Sb. Bi. TefeitfSeTfti. 
[0 0 82] Jpl cOISmftB 2 ti J: tffg 2 <OfSlg#:Jf 6 



««LTJ:H. 5* (4) . fi|J*>. (D) X (S 

i0 2 ) x (Cr 2 0 3 ) z (LaFj) 100-x-y-z (mol 

%) T*sn**mtMv^«^-. JBiofirouv2 

«fc 9»ufcW«tt£:rr4 ct ? fc:ffl«Sft.fc«s(Sff 
MtlIi:«L<, «iJf (ZrO 2 ) 20 (Si 
0 2 ) ic (Cr,0 3 ) S( (LaF 3 ) 20 (mo 1 %) T'M 

<,«itf. (Zr0 2 ) 30 (SiO,) 10 (Cr 2 0 3 ) 
20 ( L a F 3 ) 40 (mo 1 %) X'Mf$&tl& . 4^. 
l^f3^)l2feJ;tXJrl20l§mttJl6i±. Pgm J: 0 

W Witf. S1^#I2£. Ta 2 O 5 -Cr 2 0 3 

- c e f 3 m&mmm-cBi% l . m 2 ^suti 6 $■ . 

HfO ! -SiO ! -Cr 2 0 3 -LaF«|}W 

[0 08 3] *l<0»*fM|2*Jj:W f JI2O»W|*Ml6 
t±. #*C9ftS&g (IP*,. ^|1g#:JS<75JS»f^ni:g?m 

ie»*4^3ti3gJR^Ac (%) fc?HMt*l<?>S&*IB4a 
3t©JR*Aa (%) . IES^4*^fflT"*£i!^ 
$8§ai£&# 2 5 <7)3tR*f^R c ( % ) fc f mm 4 *5^ a H H 
Mffl-C'*> h t » cotf fgieil^fr 2 5 O^KSt 5£R a 

(l#ft®&J;«fS^ftt{i. $mmm URc-Ra' 
I ) t-tiii&Mmit (Rc/Ra) tflzZ^Z bimz 
4fe. |E«SJS4*il — ■ rft&Smt&Zotz, A 
cfeiVAat^lvctisiitK £*t<b<7^#£ 

ran*t=si^* i d <c« 1 <7)!»itttg 2 fe «£ vm 2 <m 

i&^j mwmm. 1971^ ^3^$-#^) 
< & i -> tBitsgt & c t *iT'# s „ 

[0084] J2Ltte4nvciW!L*:, 7 «M 

B*/i<0®ilf^Sr n . MJS^d (nm) . U- if ft i 2 
<0«*S:A (nm) tL^ ft8S*nd{±. n d = 

SE#2 5cofE^-7-^^W^ff^-ili^^^# < LTff^- 
p D a SSrr*)±§-^i,(c(i. 1 5%SRcir)Ra 

-^S***l<-fXJi/Js5<^-&fc:J± s 1. igAc/ 
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wzmtz zti & <t -5 am i obswmi 2axx/^2^m 

m«sJ16C03t8&^ (aA) Sr. V M» ?X&fc*-?<ff- 
mz£ K>jEm~>&><b*z. i%t>ti?z%mk (aA),^ 

asm. mux.. ( 5 ) . IP*>, ( Z r S i o 4 ) A 

(Cr 2 0 3 ) b (LaF 3 ) ]0 o-a-b (mo 1%) 

ti, mmmntfi. 8—2. 3X'&httwx\ &icom 
mftm2*&fS.-f&i§r&. *<omzi±. &&l<i±i 3 

0 nm-l 7 0 nmX'h&ZtifVl-oti. &tz. Z<7)tt 

mx'm2commi^m6^mfS.-th^. ^com^it. n 

£L<IZ. 4 0-7 0nmT'$>SIi;* ! fl ; 5fc. 
I0085]S«1I±. 51«, &B%ZcFiMlii&MT'& 

U— tOfel 2^r&Hct>V>T, ■ tf3tl 2l=i£V , >»=: 

jgv SWSrfMSWl:: r^Fpgj fc^js. H IK 

fcwcii:, S«OlgrtIOlI2 3*>y;l — 7-®lc^§^ 
U JI®2 4^9>'b'aatffl^-r^. f£j£Ol32. 3J3 
iI/6tcfcV">Tt>|5l«-C&^. ifxlcMU !4feJ;^ 
ES^&WCCL S®T"$>l»ffi2 4* i r^yjjffij fcrffi 
^L. Jlffit-$>&ffi2 3*J r?)\s-7mj tClB^-T^. 
■lixti:. f*^TSJ;5l=. H4*Jj;t^a5^-t-^¥liie 

[0086] 12 1 tZ^<tmmiZti\,\XmS. l cr>7/U-7 
ffi2 3t7 VH®2 40©MJi:. 4 Onm-6 0 nrat 
£>&.Ik:a*$?2:LW tat5I2. S3i3it/IH6lc 

■fjV— 7S23k7yH124t OSHiiC: <73|eSIT'*> 

MM ACT) J; ^ ^Bg, ^Ttli^-XSr^fSC: t A*T-£ 

VVC. ^lOH^Ji. 0. 5—0. TmmggTf) 
*>. 

[0087] iSHJl4t±. *<0JH»*fcU«SlWx*A' 



^mmssmtmt t-ai. iti^ B B a fcWfsiT';fc-s>. g 

e-Sb-TefcL<liGe-Sn-Sb-Te arfflV ^ 
4£ LV^. Ge-Sb-TeOiS 

£\ GeTe-Sb 2 Te 3 ^^^T£>£.I£:a*£? 
£L<, -?-<0^-, 4 Sb 2 Te 3 SGeTeS50Sb 
2 Te s TJ)5ui;A!ffiLU. GeTe<4Sb 2 Te 3 

®**<0fflW**ttT-*-4 . 50Sb 2 Te 3 <GeTeOi§ 

•StftitttfeWET-*-*. Ge-Sn-Sb-Teli, 
Ge-Sb-TeiO tJ£JIrffc3£g# t J$l'>. G e — S n 
-Sb-Telt GeTe-SbjTe s ijc 

M4iZ^X. SnOttllt. 2 0^%JJlT-CJbS 
.Tfc**#±LV>. 2 0JE-^%5riSi-i.i:s ^ H B a-ft3S^* 

[0088] I£^4«±, Ge-Bi-Te, G 

e-Sn-Bi-Te, Ge-Sb-Bi-Te, 
tiGe-Sn-Sb-B-i -TeC^id^B i v'ktttt 

■^•fV». Lfc*<oT, Sb^< kt>- SPSrB itl 
itSikCiott. l&liil ^Sg^B-fUS^ S: It] ± $ it 

[0089]Ge-Bi-Teli, GeTekBi 2 T 
e 3 C0il-gffeT-$)|.. icOil^tCfcf T<±. 8 B i 2 T 
e 3 SGeTeS25Bi 2 T e z X'%>h Z\ttf1&& L 

GeTe<8BiiTe 3 ^ m&fcWJ&ffi&T 
U. l2l^#1S*^'ft;U J ^< : 5r2». 2 5B i 2 Te 3 < 

GeTe com^. UiimbiEihmamnttmcittfJ: 

[0090] Ge-Sn-Bi-Teli > G e — B i — 
Te^GefiO— SPSrS nTSaSL.^*.<50Cffia-r&. S 

i ■> 5 . laiiii tc*; t ->t . s n o£3rat2 1 o js-t-%jjjit 

[0091] Ge-Sn-Sb-Bi -Teli, Ge - 
S b -TeCOG e SBS: S nT*HL. $<^>tCSbc0 
— i TflBftL.fet.<0Cfflar«. iJh.J4» GeT 
SnTe. S b 2 T e 3 i3«J;lXB i 2 T e sOjg-^Wc 

$i]ffll-r?.Cli:3&«J^T'abi». Ge-Sn-Sb-Bi- 
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Tetefcvvctt, 4 (Sb-Bi) 2 Te 3 S (Ge-S 
n) TeS2 5 (Sb-Bi) 2 T e 3 T$>ZZ t&&£ 
(Ge-Sn) Te<4 (Sb-B i ) 2 Te 3 <0 

^ShmrfmT-tZ. 2 5 (Sb-B i ) 2 Te 3 < (Ge 
-S n ) Te^ s S B B a ffli:# a B B afflP B 1cOf«|^k^" 

JKcfcwt „ b i commit 1 oiwams; fc 

L<- Sn m&rwti 2 0 IET%JJIT"CJ> Sit 
tf&t U\ B i ti j: VS n ftmi <?)f 

[00 923 ^fiffi«tofBEIB«rjBC-t*mfc LXli. % 
OfBl^, Ag-In-Sb-Te, Ag-In-Sb- 
Te-Ge s tSiX/S b£ 7 OIIFF5Kl2Lh*tr S b -T 

[0093] OTSatt&gtftm*: LTf±. B*E)=f#?p 
0 (#ftlil2 0 0 6 8 4 9-f-) 

(Cl^SixSJ: p TeOx+a (aliPd s Ge$ 

sum* a ttisie^frii N be«*<— a&tf tt^rser- 

[0094] ISii»4*«ra»6tjCffiS^-r5^ 5 &^ B g; 

ttl 5nmJaTT&*£fca*Jj±L<. 1 2 nrnJilTT 

[0 0 9 5] 3K®JRffiD17<i s fTSBcoj;^ l&M 
4 **»*KirC<6 £> t £ OftiRJRS&A c t # JBJjKJST- 

3tisKffijEJi7{i. mtffm^m<, M.-ommzyt&®!R 

n & 3 JiLb 6 JilT . ffimSOk k *« 1 JBLh 4 tlTT* * » 
WfcfflWC, #»JR«jE«7fc»jiS-c»SS. ftflcWC 
W\ Ge-Cr, feiVGe -Mo^^ffcOGe^ 
±. Si-Cr, Si-Mo,fcJ:tfSi-Wf«M 
SOS i^A, Te-ffcft. 5WtTi . Zr, Nb. 
Ta, Cr, Mo. W s SnTe, fciWbTef© 

m&&m-?& zttfts-tL^. XmmSlEm 7 comm- 
it 2 0nm~6 0nmT-S)l.rt*5^U\ 
[0096] R«JI8 Ji. 3K*Wfc:ttSaW4 fciRJRS 

twtM&mjzzit* fmi,ziimmm4 x-± t-^mzm 



*. sftr»8cowRt LT<i. mm. A l. Au. A 

LXMf&LXiW Mtemzte. Al-Cr, A 1 -T 
i, Ag-Pd, Ag-Pd-Cu, Ag-Pd-T 

& . ztie> emmtmti ^ m&mzmtiE.-z>mmm& 

I8«f$i±5 0-18 0nmfMCt*fjffiL<. 
6 0nm— 1 0 0 nmX'h&ZbtfJ: 9*? 4 U\ 
[0097] @^L7tfSfSIB»^#:2 5JC4NVC. 

f§l±!ffiL<iil5-40wmT-J5i). J;0ML< 
Ji2 0~3 5wmtJiS. 

[0 0 98] ^S-^^l 0«i s flKBiefl»Kffc2 50tS 

mzi&x*<r>w$w*w2£tz>. y$-wm.i ocont l 

»K1 0*JB»)-&*Hi:feflWiaE«aSE*(c2 5te*jv^T. a 

[0099] m^comm 1 oftfsiB^^a . 1 ^^ia 

2-poie^«^^rLT e tv%„ «ijf % mmco 
Bmiizts^x5uttm8£TmmLtii><Q$:, mams 

2ooflisf*Ecoft6"5^*y«i-{i. mmmzmwimm 

[ 0 1 0 0 ] m . m&co&m 1 oflNieggKfr 2 5 
t«j6-rt*siK^-r«. tf$8ie#^*2 5ti. ^ 

« (^-y®2 3 k. 7^l<12 4 ) **«Siifca^ 
1 («£«r. fSO. 6mm) »jftia«K:EaL. * 
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m. i o^^^^sixx:^®^ i commftm 2 

m-ThTM (Xfla) . IE*»J|4£l£lR-4-*:Cg (II 
b) . S20mWI6&j£flt-*-£:ai (Igc ) . ft 
MtiX.MjEm7Zl&m-t&3Lm (lid) *Jj:tfRJH-JI8 
£fiHBi-f&XiS (lie) SrJiiKSUtU RSt 

«10&BD**y*4XSSrStife^Si4:fc:±0» SBft 

[0101] «*jtc» ws. 1 <«Rrti«*»»*5*Lfcffl 

[0 102] liaTfffigfll.^A-.y^iJ — y 

-vbtLXli. Ti. Zr, Hf, Nb, Ta, CrtJ 
itfS i frf>j£.g>$¥GMJ: 9iMfcffl.2>^3:< f: t> — ;><?> 
jmnmifMb , La. Ce. Pr. Nd. Gd, D 
y„ Ho. E ri3j:lfYb^4,«l,SGL.i OSf^S 
iKr< — 3C07C«CD 7 -y iffll&'kts-ttWfr i£ £ X 

f£>£ ( 1 0 ) . (20) Sfcti (30) T^SixS^m 
£#tf. tpfrhxrtvf ht'iixtf. X 

tea: ( 1 ) s ( 2 ) *fc»± ( 3 ) T-a^its^ms-^tf 

[0 103] Btry^jl 1 ?. PGM J; OSSilS 1 ttzli 

mtconm. wmmT. ffGL± wias 1 ajt«±* 

»tf>7c3R. fcit^-yfiim^Sr^t^/sV^y vy?- 
y-yMi, PGM ayxMamttM t G 7 >y 

■efisssfi4^<?f 'J y/^-y 7 Mi. SGM*>*. 

hitfzmzltf LT , 5 0 )V%b£k&ts ;i»L 
<. 5 0— 9 0=t/U%^tsZ ttfiX 9#f4L.V>. X/N°-y 
^'J^-y-yhtfe^T. f¥GM#^H#!£ix&7C 

mm&mzts wc»* £ t £ * ^ t *«» * . 

[0104] ±JE»3e<0BHb**iJ:^7 «yflS»l&*t»x 
A-7^'Jy^-f7htLT, ZrO„ Hf 0 2 *5«fc 
t^Ta 2 0 5 *»^tR$^S^<fct lO<0SHfc». S 

i0 2 . C r j 0 3 feit/L a F 3 S:-t-t>^ -y>y 
T*4. J:0**Wfcy±, ±ffi<0* (4 0) . EP*>. 

(D) , (SiOj), (Cr 2 0 3 ) * (LaFa) ioo-*-y 



.,(1001%) (aft*. Dl±Z rOi. Hf 0 2 *5itXTa 2 

x. yisitfzti. 2 0£xs£70. 10gyg50, 
1 0 S z S 6 0 . 50Sx+y+z£90 ^jftfc-f ) T* 

-y-y hfcJ:ilUf, ±ie^ (4) T*$*V**m*-£tf 

[0105] h&\,A&, XJ* y?V>7'? — y-v bL 
T. ZrSiO, . C r 2 0 3 fci^La F 3 — ? 

•y H&ttflTCS*. J: "5**«fcHi; 5$ ( 5 O) , IP 

(Z r S i 0 4 ) a (Cr 2 0 3 ) b ( LaF 3 ) 
ioo-«-b (mo 1%) TmZtl. afc*itA'b^2 0Sa 
S70. 10Sb=S50. 5 0Sa + bg9 05:i!tt 

mmz-ktsr—yv b*®MT°%&. z.n*—*f«j biz 

tLh. 

[0106] »GM*»feas?sn&7aBoB!<is**5 

PGL*^3aRSixS 7 -y{t*&-#tr^N--y ^ y >-^;? 
[0 10 7] X^btr^SSLT. ffl<08»fMI 

2<o$mtc, mm4£f&mt-h, iibi^, 

•y^'jv^CiOHSi^ix^. xyN-y^y>^(4. KS£ 

2 #X<DiM.&Jfx.Wm^Z'miifrt h . -y 9 'J >7 
9— y-y hti. Ge-Sb-Te . .Ge -S n-Sb- 
Te. Ge-Bi-Te, Ge-Sn-Bi-Te. G 
e-Sb-Bi-Te, Ge-Sn-S'b-B i — T 
e. Ag- I n--Sb-Teij<J;tXSb-TeO09t>. 

[0108] yctc lie SrHJSL-T. teii«4cO^M 

|p|«ic^ss$ai>. ^2<?)if^ft:a6Ci. ^l^m-* 

12 tii. R tBMISHB*? J: •y-fl:^$r-irtj* i ^fij-^ 

•y hSrfflV»T®J^LT«tVV fifj^tf, Ilat'fZrO 
2 ) 20 (SiOj) u ( C r 2 0 3 ) 50 (LaF 3 ) 20 (m 
o 1%) 5r-iftf^-y y hSr^fflL. IIct(ZrO 
2 ) 30 (Si0 2 ) 10 (CrjOs) ! ,'(LaF 3 ) t | (m 
o \ %) *m^Ti>£^. ^)2»V^(±. IlaT'Ta^, 
-CrjOj-Ce F 3 ^^tmSr*tf^-y «y h SrflB 
fflL. IIcT'H f 0 2 -S i 0 2 -C r 2 0 3 -LaF 3 

2r -^tf ^ - y -y ^-2r^fflLTJ:V^. 
[0 109] i^lC. XgdSrHStLT. m2«OBS#:® 
6<0^ffifc. 3fe©JR«IEJB7$-^-rS. IldCiJV) 

yy^^-rs. x/s-y^y >y^-y-y b i: lt. g 



(&8) 103-34 1 24 1 (P2003 -ch74 1 



-Cr, S i -Mofciors i - WfoMf S i ^> 
Te-ft;^, ^r^tXfcT i, Zr s Nb, Ta, C 
r. Mo, W, SnTe, i^P bT e ^O^-li^ 

[0110] Mz. X^e Sr^LT, 3t©(R1ijE«7 

X^.y^y>^-y. yhi:LT{± Al-Cr.Al 
-Tl s Ag-Pd, Ag-Pd-Cu, Ag-Pd- 
Ti - *fcttAu - C rfOMtmi OKi t«)S# 

[0111] _LIge-)4?C^ XHa~-et4, \y-ftLhX 
^7^"J^l8T*i. L*r#-?T, Xfia~ei4 

e {±*tt?tW± LtzX^-y 9 y ^E^I^THi 
[0 1 12 3"R«JI8*jsa»L3ta. JBlBmfMl2^ 

*Lfca»W»Wktt«Bfe. ^'S-Sffi 1 0 
[0113] Kv^ISiM^TUitgli, sfcKtejC 

ftia«fiS9-&**xao«r»cjetL.TtJ:v^ £<o4 

®« i oflmssttieffc 2 5 fcwar 4 - 1 #t-# « . 
[0114] ismmimz ) *?tBMcomi&<Dmm2 1 

LT. 1 — 1fi3K*ffl^Tflr«<!OB5»*JJ:ysak*saw- 

[ 0 1 1 5 ] M2 £qrtfffflBtt*K#2 6*4, 1 *> 
— 3Gr«0«ffl(c, * 1 ^fjSHfls/f 2 . IHtfyf 4 . ft 2 <»» 

ffis i o 5 „ ^2 coi^m*/! 106, yewmiEM i , 
a 2 *c^-rfi?f8!ei§££# 2 6 14 s m 1 <7Dif®a 1 0 3 £ 

M*3 1 flfflBEffjKtt2 6li. ia#i 

1 0 6*«wiS^rv^jSte3sv^T, hi »cav«iat<o 



tfcv^T. SlT^L^4$#t^t«F#{4. 
** U H 1 L TBKB LfcfltHS 4 

L^T, HlfcrRBSLTHfcft 
•HUiKSSfconTtt, *<^)iSH«rR^H^4(rB»t-4. & 

s *k ztumz omw&m 1 0 e t %mm 4 1 nmiz 

fflSLTV^Ct*^, £^W**flB£fl«>fc*2 

[0116] £a^<OflmEttXEHc2 6«4, Sg2<01$ 
Wttl 106^, fl^OfmffigttjKMc-Cffim $ *XT t 
ZnS-20mol%SiO 2 XWfR LfcHftSfciffi SlT 
4. U^ot, I2^ffill0 5ll »"5iSL<7?e 
#$k:4 93ll2<7)f^|{fc/f l 0 6 tiEH/14 fc<?5|S]T&t 

105(4Si-N, Al-N> Zr-N, Ti-N, G 
e-NtL<i4Ta - NW<om.ttMl± tz(± Z tit, £-£tf 
Hfl»fb*, S i Cf<7)Mft. i&ttC (K8R) T'fl* 
JSSfli. *SW4. i2^IJfl 0 5i4. ±IBPG 

T&oT 4 < . Mfkmzi±^ Z r 0 2 - S i 0 2 -C r 2 
0 3 a-^»«W4 fc«4 H f O t - S i O, - C r j O a 
aRWHT»*SixTJ:v^ #B«Olp§i4 1 — 1 0 nm 
mCt^MK. 2-7nmfMC:i:«*)» 

§ ^7t^ i <omm#m 2 t^mtm s ± x-^wsw^t 
B&tm&xvimitsimtitmkLx . imm-zmzizsm 

[oii7] ggviT, m&<mm2<mm9mim26 

SrlSSr4*J6*RHBf6. mfgfe#^#2 6(4, 
1 03Sl*l«#JE?j£$;ft.7t:SIMc||S l omf^s 2 z&m 
i-&JM (Ila) . !EifJl4Sr^-r2 ) xS (IS 

b) . m2<7>¥rwmi 0 5*m$L-t&TM asf) 
^2oi^m*jii 0 6 ^^-rsx^ dig ) ft© 

«XfflE^7Sr«M-rsxS (ISd) *JiVK«»8S- 
0*®tc»#* 9 JrlttSZS. «t 5 -»g 1 
*. Ha, b. d, fc4r/e(4, HMOJgJgltzRBS 

[ 0 1 1 8 J IS f {4, IHiiJi4 *»jSUst»T-|t*ftS 
^ts ie^ii4 0«®t^2c7)#®jll 0 5&^f 51 
ST**. ISfCiJUtti, flfffliMKB^fflV^T. X 

Ge-c r z&tsxstsfvyff-yv h&m^x] 
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V >7~),z£iXlZ^ G e — C r — N ZiZtsWffimtflZmm 
[0 1 19]!J:C. XggSrflMLT. m20#®JIl 

o5commiz s w,2<r>wm.temi oe*&m-?z>. xg 

Omo 1 %S i 0 2 *^Sc-l>X/N- y * »J ¥v h 

ZnS-20mo 1 %S i 0 2 *^fi£2>S 

[0120] {mm<mm.3 ) *&.w<?>mM<o&m3 1 

[ 0 1 2 1 ] a 3 (CwrtflH8IB««(*e2 7(±, Stl^) 
-^Slt. Jg 1 102.S1 CDUffiJi 1 

0 3, RttJ|4. *20R«ffcJI6. 3te«yR«jEfli7. 

0 3 iz7F-?ttmmmft2 i \t, w.2^mm\ o 5£ 

*LTv>3rv\i£fc:*3Vvt,. mi Otc^^offi^BISf* 
«E«c3 lfc«aW4. tif#gfEg£}£#2 7{4. g|£ 

1 kE«M!4«oBltcJISl<o»i«fWil 0 2k*l<o*W 
lio S^d^llKrWJB^tLTV^^ctJV^T, III: 

^■tmncomm 1 tf>titfsie«i&#:2 5 1 taa-rs . ts*g 

IE^SEf*:2 7Ci3^T(±. S?2cDf31*Jf 6#>\ ^S6<?) 

coflu. i3tfc^-c. 12 1 x-mm u^^-f - k m 

<4„ mtK*S:*U .B!l«r«!HUTK^L«:tm*JJ: 
W6Ti6-«BJSSfi4fc<0'C*ft. L^^t. H1TJK 

[o 122) i<oj^<oit«ieflaiE*2 7{i, mi <m 

1 0 2 Sr. ^iOlffSiei^tt:T-^ffl$ilTV^ 
ZnS-20mo 1 % S i 0 2 TiE2j£L^j£lCfflS-f 

s. l/sj^-jt, miozmmi 0 3(4. .ti ojs tots 

HHZ.J: OSS 1 WiSSffcJB 102 kISii)! 4 1 60I3-C±t 

1 O3 0>»aU*H»*JJ:WSSU:» 122 £#SgLT|jt 
^Lfc^OJWB20flWHE««*2 6 OH? 2 CD^rMJf 

i ostRtrafe-S). Lfc^ot. -?-ix^ov>T^P«a 
[oi23]&^, ms&<omm3^mmm^2 7 
i <?MKrt«*gB**iifc®t=ai i <?)^m*ii 1 o 2 £j£ 

«-Ti»X^ (I«h) , US 1 <7>#®J1 10 3 «rjS»*-S 



m2cr>mw.tem6Zf£m-?z>jLm die > v sbrjrsi 
-raxis die) s-refcHMU $^»(cis:s!fii8ioa 

ffi^*Jf 9 2r^f£-f £>X*I. tJ^y^S— 0£ 

itb, c. d. fej:txe{±. mmmmi treiL-r 

*. J2TF* **S<7)^l^ffi$8fe»«^S3t^*3V^T 

[0124] x^ht±. mm. 1 amm^a. 1 ^f^sitwi 

10 2i«jBM-4Ifitibi. *<0A«sW^r*i6li. £ 

»*»bib 2 cowgxm izmm vxmm u^is gtPii 
x*$>h . ii 1 ti. m 1 <^sim#s 102 ^Iti 1 

O-^ffiJl 10 3 ZfflfrthJMX- $>h . *<r)&Wtifc-fi 
fkPWK-e**. ^S-*K1 OSrftSO^-^ 

4ii»t u^f^. m&kcomm 1 t=roi ut ikbj 
iotc. &mzmtxm®i£Tmzmmi-x . mmm 

[0125] (mmommi > ^zminmrnnmrni t 

[0126)14 tc^-rflBBEIMSt*2 8t4. Wfo 1 0 

i co—immwizKttm 8 . sg2coism#M6. teiiyg 

^J19T^'5-««C1 10**Sf51tf5BW*Ji2K:S» 

8w;»js urn . - <o««BE«aiE*2 8tin<7) 

■ftffijgl 0 3t5iU f S2<?5#®JHl 0 5^*UTV^V» 

mz&^xmi oiz^-rw&<offimmi&#3 1 tiss 

7&^UTV->tfV>^l=.iJV>TSl^-rfll^fi0lf«ISSi 
I#2 5tffiltl.. 

[0127] i<7)1ffi£<7Mff$gia^^*2 8(c«4. ^"5- 

^<-Ti» i e:^A i S)-i>. m4lZ7n-tfflm?MI&#2 8l,z& 
^X. Is— WKy^JtSitSflKO^S-aWEl 10(4. 

t , zcommzxtitf. xKimmmcosmwrntt® 

fgfa^«#: 2 8 Sr#4 i . mft&ilzte , 
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if *sr smisMzmm-t h , 2 5 g b <D<nr$gigub 

[0 128] i«ffiaai*(;fev 1 t fe , *i\&t.V 
H2tf0l^S*^2*3J:t/6i±. fcM^tc. 

mm -y-y immtmmx'it> & . mt% - y <y * 
[0129] tu^co j: 5 tz, zcommmmi%#2 8<2, 

T, mii5J:y^2<73iSii#:®2fcitX6<7)J?5 
l±, I?9i(±\ A = 405nmT'^i,i:#^^LU3tg& 

^^toa. ffi«iaM*SE*2 8<7>ia^-7— fcrm^m 

(f 2 0%SR c fiOR aS 5 %£)jf£-f.g> J: 3 tc* 1 «0 
fBHEfWH 2 is ilXSS 2 <9gS«flcJI 6 COytSm n d $■ V h 
'J ^xftic36^<fWfc:J: 0**(=8j^Lfe. -fog, 

SP^l. 8-2. 5Tft4BWkft-7y-fb*gfi 
WPilSrSg 1 « J:t«S2<o»*fM|2*J J=V6 

&K»mmifcm2cr>misimi£ L<li30nm-1 
OOnmt'ft*). J:DML<li50nm~80nmT 

0 nm— 3 0 nmTj>2> £fc *«P.h>*:. 

[0130] mm loifi mm(omm 1 ost 1 tm 

JB» 1 KRKS LTSJHB L/c J: 3 iz. V-*f% 1 2 fcSSv i 
<Kc£>&352 3SrffiliatiCc;^U— rM2 3 fcBft/, U— 
if3£l 2*><i>iSV'»«z*§H2 4S-7>'h'®i:i9 > iJ. £ 
Ml 0 Uzte\\X'7n,--7W23k=7>YW2 4cr>W& i 
(i, 10nm-3 0nmt*l>It!i)5fiL<. 15n 
m-2 5nmTfeS:t*fi OifiLn. 

10 1 <7)&Wb LT<±, SS8fe<73J£S§ l 1 coMT-it 

»*U<«1. 0-1. 2mmlgfi>S. ItlOl 
co*7l£ U >JS3f± v mfficDBM 1 OSi 1 co-?-n J; 9 

:wi ttaw-iist;:. ^s-s^i i oco 

SSI 0 1 T"f»fgie#*«*03$JK5r 
ilS-f Z'&gtfh & z k tz J; & . 

[0131] ^s-atsi low, fflRioira«. a 

tCfcfUf, ^5— S^l 1 0<t)#§£/J>. t(= 

So L*r#-3t\ rx'S-SISl l o<OH${2, 40m 
— 11 0^mT*$)S^fc^ift L^. &*if 9 



36&1 1 OSr-^fc-fr^H^T&^OAtm— 1 2 

h TBm-h ZktfH}± Lv>. 
1 1 0(i, U— ifftl 2jW»«fc:fflaK-6/s«>, 
t«te«*«fc*j (t* «ffl*W*3 v * £ k *» 

[0133] gfl9ll S^^H8«-fl;tt1SirC^ 
^fgSr^iaii^.. 5 Ox/m— 1 2 0^mOJ?§ i^r^, J; 

a fcjgj£T' § tifef . ^ s -mm. no ^#b§-t s zti> 
[0134] msomm 1 1 ra— 

[0135] £ <v&m<r>mmdMmfo<v2mmi,zi3 v %r 
« . «i {£ , ^ i commfojsco* zwum -y ~v wm. 

ffmmtV. ^2«ItftI^ZnS-2 0mo 1%S 
iOjTjgjSL-c. *2<OBt«fMI{:SEttJI2:OlBIK:ff 

tecoMco&mmiz&^Tiz^ m2<offimfcmcr>frz&nt 

Vn-y-ytkVmsmwgt L. mieolfim«SrZnS- 

20mol%SiO i tU, Igl^fSS^tie^ 

[ o 1 3 6 ] sgwc. m&<Q&m4<7>mmmm£2 s 
^Mit^a^isaj-rs. tfffsiai*«i*2 8«4. ^1*131 

( fjU-yw 2 3 fc 7 > 2 4 ) $ ix^3£ffi 1 

0 1 (Miff, *S1. 1mm) Srtft^lStlSfiL, 

mmioi <om^mtfmj&ztitzmmizBU!tm8&mm 
■r&xm (ige ) , m2cr>mmftm6$:f8.m-t&jm 
(zmc > . mm 4. Zfsm-r&jM (1Mb > ijj: 
i <rm^wm2 *im-tzTM (xm a > ^reycn 
iSL. m<7>%mfam2<omm</zmm!B9&& 

[0 137] mmz. XfieSrSOtLT, S«l 0 ltfD 
«rt»*9B«S*u(£ffife:. K»«8*flBHrs. lie 
*SEJW**flt««r*iSi s M«l tcMMUTii 
WLfctfeOT-ft*. He. Hb, feit/X 

maSr£C0JlI(c|?S|-f lie, b&£lfa.£mtfct 

zMmsttmi. mmcv&miiziimLxffliMLtzb 
&*)X'h&. m^commi<nmmmm:Wbmm. 
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[oi38]si cr>%m&m 2 srjfflKu^a, mm 8 
trt>mi <vrnm&m 2 ± x-m<mm usiiois-. 

0{SI*>^IfLTSJBt£^fc;*-t*\ ^r>^h^T.mt:^r 
7?tS. &3&JI9£. 5 0wm-12 0//mcO)|Si: 
Sr-l>4d^j£U £*U^*l4Sl£fPJt-fS::t£4^ 

bifX'^h. 

[0139] aSD^-ti-xe^TU^mti. 

[01401 ( mmcrmm 5 ) ^m^mm^mm 5 t 

[0141105 fcjj5nMW8E«a*2 9«4„ 1 0 
1 <75— ^ffiCg 2HfSJl 2 2 . (*)|a* 16. tJ «fc V 
JfS 1 titfBB 2 1 0»£<o«=»jfcS*u $ hKW&m 9 Sr 

^-lt^s-mri i o*qsiflffiUi2 lizmmztitz 

m&LT2>h. J:0BL<li.-»2flHBB2 2tt, Sfil 

0 1 to— (c£ 2 (DKffiWi 2 0. M5 »gt*l 

1 9. m2<mimm \ s. *5j:t*m4cDSMafl5jBi 7# 

mil<n%miiZT&j8.ZtLZ>. Jjtlflr?6J12 1(4. z<r>* 

mmi 6c0^iS(C. ^3c75lim#:/ll 5. ffSKORSfJi 
1 4 , I^20^m#:il6 , m 1 Of2$$Jf 1 3 . tsxxm 

i obisasb 2 if z comz&tfLZ tixfch. z emmz 

tnvCk. V~ 1F3E1 2(4. ^"5— S^l 1 OWW*^ 
(4. 2ocofH^Slcm-5--<xffi$8^i2®f#S. L*:** 

ot, iw«i«fcj:*i.ar, ±i53SJ6?m«B4cD2f&mK 

ttWKtt. ZCOmtfttZXixtf. **4-0 5 nm 

tti&omm&i&to v- —fx.* imw^zmm-t h . m-m. 

if 5 0 G B OffiliKtt&ffcfr f*& - fc ifX"% h . 
[0 142 3 flSHtaW2 lfctJtt6ie«lf^»4. ^5 
-2SK1 1 OStMjSU^V— 1f3tl 2C4^Tfi : *>ii 

m2mmm2 2i,zinf^mm±i±. 

1 0. £f?lfil#8JI2 lfcitf+SJBl 6£»jSUtl'- 
ifMSl 2t;«tr>T^fi6$iiS. 

[ o 1 4 3 ] la 5 iz^mmnmbimmk 2 9 iz& 

t> »5<09WI«cJil.9s *4<0SW#Jil 7, SH2<D 

mn&m e s is4T>'its 1 cogi«#JB 2 (4-f-^TiHMS!)- 

7 -yftift^W^JB-CftSi ti)W£ L-V>. •/ 

-fbife**r^«5-fSffl-m{4. m 1 oieuji 1 3 i:» 1 <o 
em#jf 2 t oibl m 1 okoh 1 3 t m 2 comm^m 



etcom, m2mmsi 8tm4<7>im,&mi 7 to 
i^. wz2commm 1 8 tssosim*® 1 9 1 corncob 
mmif^mttfh. mm-y -y^^ttmrn^Mr^ 
%m?-\i±. m&?)&mit l zmmLxwmL*:ttir)X'$> 

[0144] msnmw&mi 9 tm2<vmm*m6 

(4. S»JIkBE»lt<olBrclWftJfkL'r«llrt-i.. * 
0^*6. m5iii:V%i2<7)mn#mi 9*s4tf6(4. if 
OSSS^* i <£< . SS 2 *> XZ/m 1 Ofe^JB 1 8 41/ 

1 3 ^tL#-rs2&jii* s iis< 4 a t*m?&a»iUT» 

(ZrSiO,) S0 (C r 2 O a ) 20 (LaF 3 ) 30 
( m o 1 % ) ■ca«*i.**m«r*ttJlT'&4 - t 4 
L^. 4/c. m5t$£Tfm2<r>ffim&ai 9i54t/60 
KJ¥(4.-tff4L<(43 nm-5 0nratfcl 4 0»4 
t<«41 0 nm— 3 0 nmX'h&. 
[0 14 5] g!2ffifgJI2 2±54Lrmfi??B«2 1 

v^x. i/-f *i 2i±, w,2<r>mmmi 8fc4t/mio 

IBSJl 1 3 tciiJ^Ti. liitc:. ^4 Oi^«ft:Jl 1 7fc4t/ 

mi<r>wm,wm2\ l zxwszixz> . ^tdb. mAnxtf 
micommftmi 7fc4t^2t4. ^bjt-, 

t>0)m\±~ (Zr0 2 ) 21 (SiOj),, (Cr 

2 0 3 ) 10 (LaF 5 ). 3) (mo 1%) X^iXhttm^ 

Jll 7*J«tt/20K/?{4, »4L<»43 0nm~8 0 n 

[0 146] i(?)J:5C, m5lZ^-r£5*FrM2mm 

m<offi&Mz§mmz& ^xi>. i&monm tc(stsi- & 

BWiMi*BHl5ltr- 7 -y-ftfe^^St-^i. £ t (c4 -> 

aff. frffi2Mmmcommimmmz~o\<->xi>. 
at-r-i.£ti34o. %t>mz/± tzi±wMm& 4 1/ 7 

•/•fh^cog^5:®4aJlcM^-r S £ t CC4 0 . aw*^ 

frcoimmmzmmLx , it«se«BiftowHt=jKtT 

ftjS-fb-f-Sit^TSS. 

[0 147] m30^im*Sl 5J4. *HB1 6k»l 
ORItii 1 4 tcOflHcttg-f & . lg3coB«*Jl 1 5 
14. JBlflMWI2 1<03ISfi3WiSrH«>**l6**^*J: 

3. mmx\ is^mifxmz^-r2>zbipiB-zL\,\ t 
am 1 3 oaafca^/pfciERs-fr 4«86&*-r 4 a 

(bo*>. t i o 2 mtm) x-foh. Ti o 2 ^«^(4. m 

mjlzli. T i O z 5r 5 0 *;U%JaLh*to«WTft 4 . 
TiOjIftW, T i 0 2 ?r$f4 L<C48 0 ^JUXULL 
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£9#£L<<±9 0^%m_b£tf. TiO,S 
imfcZtl*. »3O»IB**l5^)ffl|jW±l0nm— 
[01483 8R101I4. 9Ete<OJ|gnt4?>££ 1 0 1 

tmm<?>t>c?>-vt > 2>. L»st, i «i -m, m&L 1 o 
ioi49]m2cr>mtm2 o(i. mm^micomm 
mmmrn 1 <oisis;i4 1 nfifcokoT-fc s . L7t**o 

T. ;:t(±, »2OR*W2 0iiJ:trtS2«D£*Jfl 

[0 150] tflBJBl 6tt. SS11HW12 ltefctfiU' 
-f^OMfift. »2««W2 2(c*SJti3!(^!cfiHi 

1 6 teli. *W=JE CTffl 1 fftfgjf 2 1 fflCXrtflttfJB 

-rs >r t . 4>rnm 1 6 »4. u—yyt 1 2 #*&sg 
i < m2mmm 2 2 izmm-z 4 d , isns^-rs^ 

^§ lis «*W VX<0§BP»N A t Is-Vffi&MXlZ 
4 9 ft.* auSCSUt A Z J2LtT& & i t £S-f -5 . 
AZJ4. AZ = A/ ( 2 (NA) 2 > TiafKT'S S . A 
= 405nm. NA=0. 8 5^, AZ = 0. 2 8// 
mfc^ri,. i<7)ffl<7)±0. 3 /i mOiKH|*F{±^ 

.^^Kfflt-^iixS^T-, 0. 8ju 

m£lt<^S-c*l>.rfc£g-ri>. 4^. *ISIJI16<9 

mza. m i mim 2 1 cr>m icosmm 13 a j:x/m 2 
mmrn 2 2 com2 comm 1 s r&cnvmtK mais vx 
(rm^s^smfy^^i. ot,z^ y$-mmi 1 o<r> 
mzt^irtt-z, mm-thnmuyx^z-o^xmrnx^ 
hmRmkmmz-t2>zk.wiR±i,\-\. uta^r; + 

[0151] +OS1 6f4, £StO£&Tffill»|£ftgR 

mi 7&&mt&mt. mnrntt-tzmk^mmst 
[oi 523 micosmmi 4«4, m 1 <7)ie§ibjg 1 3<o 

J12 2SrfE^S*-r«.^tcii, JBlflMB«2 1*a3iL 
JtU- -Titl 2£figJB"$-£OT\ ttlflfflW2 lt4£#: 
t LT«v^5B83S^&^--r«.<e^*«ft 9 , L< i4 s 

JB1414. JR2*)KMJl2 0i:Jt«LT. ^^J; 

vws arc 3*1* . m 1 omsm 1 4 eatseR*^ 
m^iHii i5§^^<Lr, 

h±u*. n#fl9Ku±s micomimi 4*4, ml< 

<4. A g ££-tf£&T\ ii#5nm£U:l 5nm&T 



[0153] mimmm 1 3 1, m 1 ungs 2 1 

mmi 3{4, SSKlt *<»3«JMfte*J»t*jffiMil: 

*eotztb^ micoimmi 3 comma 

7 nmlXTt-f&Ztt>m± LV>„ Jg 1 cOiEiiif 1 3 £ 

* . RfltttCtt. ^EeWfflEIIBm-C* JGeTe-S 
b 2 Te 3 ^^<5D4 5ti:Ge-Sb-Te % 4^t4Ge 

Te-Sb 2 Te 3 I«flfl)GeO-ai&SnT^Lfc 
Ge-Sn-Sb-TeT, «1<0|E«JV1 3£&m.t 
ZZttffttLW. GeTe-Bi 2 Te 3 MltoJ:3 
^Ge-Bi-Te. 4 MiG e - B i - T e <7)G e CO 
-3P&Sn-CS&L*:Ge-Sn-B i -Te^J 
ifcfeT^S. M#mzti^ mtl£. GeTeiSb, 
Te 3 = 22 : 1 X'h^Ge 22 S b 2 Te 25 . 4ft|4Ge 
I9 Sn 8 Sb 2 Te !5 *SML<fflV^ii5„ 
[0154] S^jf 9 (4, m&C0B1&4:<r>mmJE 9tm 

^. ^«9«i?$(45~l 5uTnX'&2,Ztrf1&±L 

[0 15 5] ^S-fflRl 1 0(4, HifccOJiagUco^S 
-3^1 1 0fc(5im<0i^-c$)5. L7t*>'-5T. 
{4^$-^^ll5-r^i¥ffl^:iSBJS:=S-B&-r^„ > 
<ommtZi$\ ^X i> , 9 #^ 5 — ig^ 1 1 0 ODfiffig 

2r^ia<ii^.. 5 0 um—1 2 OumcolW-Z t Sr.g.4 viz 
imTStUS. 1 0 Sr^SS-r^, 

[0156] zcommcoitmimmmzte^xii. mi 
nwmfom 2 . n2o^i«ti 6 . ffi4 oi5i?E*a 1 

7, 4Jit?H5«D^|#Sl 9«03*>, lo^O^ftJl 
^ifmcm -77 -ft:^«^Jl T-S, -o T 4 ^ . $>§Vi 

(4. 2"3xii3o«w#)i# > -yftmrnt 
mmx'foixxw 1 -pco^tg*«*«BHt;!fij - 7 . y ^ 

^t=sro. 2^comm,temfri£it®i--7 vimmttrnm 

U^-^t. i <7>mis<7)tf?f8IBi§&*tiD V->T J4. 

**r4o«JD*BffJi**<-rcifc**T'S&. warn-? 
•y-ft^ttmmx-^mm^mtsEMmtcomiziii^ 

[0157] ISifcU^T, IBi*Jf^^i-SfffgJ1^2 
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Ji?fc3oJJLhiftr«a6i:-^6ii:4>flreg-C*ft. ±fc, 
H^LfeJBJB<^HBWBi, Mx.lf 2-3<Dlf?8Jl<od *>, 

[01 583 ifc. ffffgif?- 3^>*f-*flHBE«*(**: 

v>-m^^c*3V>Ti). f$m#JI£8Kt:f83-:7-y 
[0159] 4fc % -'2J^<»58eiMiSr*^4flWBe«« 
CO J: 3 %&mmt,±. 5 n mSgcOJI? Sr^-f 5®«>T?g 

1 0 lt=^2<OKSti!2 0S:fiaK-rSIS (II j ) , 
»5«0»«K«1 9 fcJSKBWN&IiB (Ilk) , 
3EOJI 1 8£rtHWSXS (XII). *Jil/»4 

m#jf 1 7£jsbwsis dim) fcuRasefcut 
tiL minmmfcm 1 70^®^!^! 1 6£Bj£-r& 
ii&*&u *n*»i5>«*»Bui 1 6<7)mmt,zm3comm 

*®1 5&J«flW-4XH (lSn)\ JtSl<0R&r«l4 
Sr^-r-SXg (ISo) > ff20B»fMI6frlftlM- 
1.11 (Hp) . 1 eosmm 1 3&«tSII 

( ii q ) . *j itfm <7>mmm 2 5:«tsn 

(Ilr) fcHEWOtU 

[0161] igj-mti. m2mmm2 2*&f&-r& 
xi^ffl^-rs. xs j ski 0 1 <oasrt»**»* 
siutBBfci. m2cr>mmm 2 o sriawjnstft £ . 

XI j JUfccoJMslWXIe fcra«t=LTWS3ix 
£. act, IIk£3lir6LT. IS 2 cORJH'Jf 2 0 cr>£M 
(C, Sg5C9f$®#:Jf 1 9£fi£lW4. Ilkti, mM<T) 

mmi<r>jMctmw<z\^x9m%ti&. mz, in 
^^sfiLT. m5comw.ifcm 1 9 oast. ^2cowm 
m 1 s £j£jg-r.i> .isiu. mmnmm 1 wisbt 

2tf)i£«iW 1 8«ISC, M54<OigSflsJi 1 7 SrfRJP/T 



[0162] XI j -mtcj: 0m2W#SS 2 2 £Bf£L 
JtS^lO lSr. ^••y?U:x^'=gSa i 4>3X9aiU + 

fawg 1 6 Sr^-r-i. . *mm 1 6 ii&^ircjEMtsix 

£. jfc-F. SS5403i8«ffcJSl 7<0«fflte. £g*MftqKbi£ 

ji * mftm t *s«w-e£> * Baa y 
irt&'tmmi 6tff&&2ti&. soatefcv^-c. +(a* 

1 6«i. Sg4<Of$1IffcJl 1 7 2r«S-r?.«^^HK?lfli 
[0163] tf»ISIJB 1 6 £X'18f&Vtimffi. 101 £HV 

x/n- y ? y ^^jBSttcffi* lt s *mm 1 6 <oamt=» 
i fiHss 2 i . » i ff«ui 2 1 zmmtzjL 

ma. iin-rcffli«. 
[oi64] unit ™§i 6<o3Ki*ian&*rr6Bg 

^3tfOMm#:®l SSlSIWiia^fti. XIn 
[0 165] mz, XIoSrHJSLT. J)S3<OR«fMi 

1 5<ommt>zm i cossta 1 4 sr{£M-r^> . xio 

U >r9—Y->> htrfflf Ar^l?fflm't'TXyN- y 

[0 166] act. XIpSr^JSL.t. SSKORftfJfl 
40affitcm2SDi$mfWf 6£r(£B|-f&. Ilpli, X 
SkkR«CUTSE»Sitft. 

[0 167] jjcfc, xiqSr^ssLT. m2cofm&m 

6 eomSizm 1 cotmm l 3 5r££MT-& . XI q fcfe V> 
Tfi. iEsSmjli^ffifflL. #J;<J£GeTe-Sb 2 Te 3 
Iftf-CCj)SGe-Sb-Te. MMGeTe-Sb 
2 T e 3 M^G e O— S n TW® Utffltft S 
Ge-Sn-Sb-Te, Ge-Bi-Te, Ge — S 
n-Bi-Te, Ge-Sb-Bi -Te. fcitXGe 
-Sn-Sb-Bi - TeA^iMlRSiX^Vi-m^lO 
«0W^{$:-t-t?^.yN o -y^ V y-y hSrfflV>T, Ar 

*«rw< «y ^ y ^*aaiw& . 

[0 16 8] XlrSr^SSLT. SglOfeiiJll 

3 coaH^lg 1 cOiUBttJf 2 Zfcmt Z . XI r (ill 
mbmmzLXmm^tlh. ZCOXdlZ^ Xln~r?r 
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[0 169] miiHffiS2 1 t-C&mLtz&fcl 0 1$: 

M'*fiv>?gim*w i )m+. mi com 

«mi 2 <7)^® , mwmnastmt m *. ax e * 3 

**$-g«l 1 0£?£*S-^T. aBHttt^S-aBKl 
1 0«*»6B8»LT»JB*«MkS-a- % & 9£-*>-£Xl£ 

»t 3 -e-s . mmcD&m 5 coffimmmftcowmxmz 

HKcLT. r$-»Rl 1 OfrttO-febitexS***. 

[0170] KO^IS^TLtflHi. ifi»fcyB 
CT, 3?2fif#&JI 2 2*}.fclXJIHflHBJl 2 1 «O40j«Mfci 

stsww*. mmitxmu. +bhb*jbjsw sit t u 
[0171] (mmcomme ) ^zmnmrncommet 

LX. l^-lT3K*M^TflB80Sa«*sJ:tm**S5IW 

[0172] ®6 (c^nmiBiHific3 014. as 1 «o 

-^aaSC Jg 1 O^SflsiS 10 2. mi <D#®J1 
3. ^2(0#I15. SS2<DgS1g#:Jgl 0 

6. ft<S&iR«IDI7 s &J:tfKatj|8«<£*>JR(3nft3 
<l, $ 4. «##J1 9 T*r 5 -SC 1 0 W&MM 8 tc&* 

ztikm&&tt-h . m 6 t^-rflNgi2#«Efl£3 o tzt$ 

wni. m*J:tf*2tf>#BW3*iJ:tf5fc, KflSM 

i/cv>4. ^as. hi 6 

[0173] £<3^<3^33HKttM:. mi fciixm 
2oem#« 102*5^106^, tt*<oiinKEttgK 

*tffiffl^Tl^ZnS-20mo 1 %S i 0 2 T'Jg 

* - 7 •* -f HttRtm* U ,Slfe'±Vf2 co&W m 3 
±V5fcL.TttmT**. IlfeJ:i;i2^Il3fc 

x. *tit>iz-o^xcopm%3twi&mt&. mi ax 
vm2 <v8mm3H£V5cn>mzte. tmm^m^z^ 

WZ^ttc^Zolz^ 1 — 1 OnmtJiSIi^iL 
<, «2-7nraTi6S;i:*!J:i3MLu. IMfctt- 
7 •vfcWiMsmJf T*ft&#fl5JIJi^ «e*oG e £-£trM 

[oi74]»^ $m<r>Bm6<?>mmm!&#3 o 



1 OT3Sl*I«*^j£§#tZ;Mfc:S5 1 oiSffiteJl 1 0 2 

iw-axs (iih) . mico&Mmsz&mthJin 

(Us) . IES&l4£j&M-r-S>XI (lib) . |j?2 

^•SM*5SfiaK-r$xa (xit) , m2cr>mrn,#m 
i o 6 ZfRm-tznim dig) . 3t©iR«iE«7^ 

M-fSXI (lid) *JJ:UKMJI8£«ffl{r.&X8 

die) £j®<*^&6u ^ ^izsmmscommizmm 

-ltSXg5-||5rrSii:(cJ: . lib, 

■eft o , xi simmomm 2 izmm LxwmLa t & 

*)Th 0 s XI h ttHSgtfOJ^SS 3 CRBS L-T SiBJ L^i t 

[0175] Ilsli. 0 2^ti(; 

SSlO#ffi«3SrjKK-r«.XIT-ftS. Hsli ^ 

<mmicoj:matfflmzi.xmmztiz>. xst<±. 
ie«i®4 commzm 2 cows® 5 ssait^iiT* 

*. Htlt *ttOJEOTl«9X«cfcra*CLTSBt 
[0176] JJLh s @ 1 —m 6 $-#BS LT . *%BJ<^>tf 

a. mM-y vfoMmmmmz. mmmo lot l 
i*»iW6W5, ie«yi^. en^ff. fcitxiesii 

6 3 0 — 6 80 nmcOl^-if^TfB^lf^-rSDVD- 
RAM4fcJ4DVD-R. 47tJ4»*4 0 0— 450n 

[0177] (.m&comm 1 ) ^^mmmcommi t 

[ 0 1 7 8 ] I38J4. Wfc.2 0 1 vmstz. T^mM2 
0 2 . im&2 0 3 *5 J:VXg|im®2 0 4 *t^«r)JBt» 
*S*l3t^ j eU2 0 7-Cft&. ^*U2 0 7<?)IB^2 

o 3 RtttfcoiesJi 205 axm^Mm 205^1 
0 WKsmmfr® 206 **tn*j££:rr& . 5tt=s 1 ~ 

B«fMi2 0 6j4. m-m±izm^tt. ^ti^itmm 

Jf206J4i:i,C ^ i £'J2 0 7^i5V 1 .T{4. i«2 0 
Is TSPte«tt^±a5SSi2 0 2feil52 0 4S:^tfSa 
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[0179]Si201tLT, SflsWfct*.. S i g«i 
2rif<D#^*S1g. i«iiK'J*-^-Mt. Si 

2ou LT«ffl-c-# & „ T®nm 2 0 2 i> ilX_hS5« 

0 2&£TS±&mm2 0 4l±. Mtl£. Au. Ag, P 
t.AKTi, W±5it/C r^f>lftCi:ft<oC92l^* 
co J: 3 Zc&mzx.;*v 9 U iv^-rs £ t lz£ *)Bf£Xix 
■i>. 

[0 1 80] im&2 0 3£ffifS,-t2>tmm2 0 5fi. 

w^^o. ffl^bSPt^-r^-iitT'^i.. leu*® 

ti s Milf. Ge-Sb-Te, Ge-Sn-Sb-T 
e. Gfe — B i — T e s Ge-Sn-Bi-Te, Ge 
-Sb-B i -Tefcil/Ge-Sn-Sb-B i -T 
emttmtfmmZtl. 4 O-ftfrW^ii. GeTe-Sb 
JeslXliGeTe - B i 2 Te 3 ^^A^ffl$iX 

[0181] ie^a52 o 3 zmm-&mm,tem2 o e 

(±. JiSP^fii 2 0 4 ±5 itTFSPISi 20 2 h W&ltlff 

i ma-th ztizxit. %mm 205 izmi.tz'mm.tf 
m mmzmf h - 1 zm± l , iegui 205 £«S3.&*>*5 



0 6 fg-ftl^j— 7 -y flS»3S»mJi-Cib 0 . 
tt, ±f23t ( 1 ) . (2), (3). (4>4fctt 
( 5 ) T*3*l4tt»t*t»JiT*4. HMtW-7-y-fb 

[0182] V 2 07t:o^TI±, f£j-£<7>Hi£ 
[0 183] 
6. 

[0184] (KR 1 ) *5IBgc7)fli$8i2«a*SE«5«OSStfc 

y-y Kansas care-witf. flawcfcu^-y? 

[0185] *KHTI4. ±IB5ft (50) tcffl^S 
(ZrS i 0 4 ) 40 (Cr 2 O s ) 30 ( L a F 3 ) 3C (mo 

•v hefrtfmttf. (moi%) fi& 

S(50) -C'« : 5r< . #7t*<7)»J^ X'^tx. 
43S ( 3 0 ) t LXWfcfufc. a*f*6*fc» il ti 

[0186] 
[SI] 



GrSiO^.CCrzO^CLaF^iofr^ (mol%) 


Zr,Cr,Si t A,La,F, r 


(ZrSiO ^^(CrjO sJaoCLaF^ao 

( = Zt^.eGr „ 6 S L T 8 O , Lafl 9 F 1Tfl ) 


Zr re Cr IS Si 7 . 8 O w Lfl<,F 18 



[ o i s 7 ] a i tr^-r «t o iz. frmmmmM.*&&i: 
iztsmLfritz. iro^i*>t. ^(50) oats 

£ *1& Xy S y ? 0 >y 9— 7 v b cr>m$£<Otm. (HP*>, 

mmm.) tim— wcl. L,tctf-?x'£&mj&imiET 

[0188] ( KM 2 ) **^<OflH8E««fl«^«3tt= 

y-yb&jtimj&b. z.w-y vv^m^xm^L.fz 

tcJ: OWBLfc. **«tcJ4, JJE^ (50) \,zi®^ 
( Z r S i O, ) 3 0 ( C r 2 0 3 ) so (La F 3 ) 

, o ( m o i % ) x'<^mx.t?Btt ztit^xs n* -y ^ y >-y 

^— y-y h (IglOOmm, I?6mm) ?r^|gM 



(10%. xyN'-y^'J^y^S) t-lXOWt, 0. 13P 

•y ? U >-yC4 !). Si mSLtlZ 5 0 0 n mc7)S:$<7)B? 

-T-Slc J: 0 mm Ltz . iMbfil - 7 -y flSHu»*mJi<iO 
»*ftt«fc. -ft-^icofij^- (mol%) T'^Six-S.5e 
( 5 ) . ^-tc^coS'J-^ (M^-%) T-^$<xS^i 

(3) fcUH^fc. *«fe»S:*2C=55-*-. 

[0 189] 
[*2] 



» 
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5 — hCD^VtU&l 
<ZrSi0MCr 3 O B \(LaFj iay „ h (mol%) 




CZrSiO 4 ) 80 (Ch. t O 3 ) ao CLaF s ) 20 

(=Zr fi 9 CrjaeSioBOazeLagBF tlfl > 


Zr a8 C3r»Sl e O s2 . > La aLB F 1L4 



[0190] «2 «c***\J: 5 fc. if^Wfflft»±. 
(50) £<fc >?«fe$*L&.xy*«/ * y yjTf—yy h £ 

&«KfflfSfctt£:--gfcU L^T, St ( 5 0 ) fcij; 

[oi9i] wmi 2 ttu&Mmt* sgm^ 
a. ^^!;y^-^7h^H v »as (mo 

1%) ifc. xyw^y yjr?—jry h0>£8k 

(mo 1%) tef^tl,o£^LT^LS;i^£#;t 

y ^r?—? .y his itxBHt»-7 wtft^KJioffl 

^rfb^WJ^ (mo 1%) T-^^SE-rS. 

T^fL^-fb^rft^ffJ^ (mo i%) trat-cfv^T. 

[0 192] (ftttMl ) StUHlTtt. *RB!£«jft 

««SBHBKffc 2 5 fcr*J V vc % » i <z>RSft jg 2 J: 
2 6 S\ S * <WHT»* Lfc 1 4 SiW 

T. ««Efl«f*2 5cofHRS«S:RB^4. filT*)R 

[0 193] KKlfcLT. S^56nm. h 5? 

*BT«J:V9yF«B^(iflaSB) 0. 615,umO 



[0 194] m&Ll ±lZ s J52 1 5 0 nmcomicomm 

ft/12. J?£9 nm^ie«yf4. J¥2 5 0 nm<7>m2<7) 
S 8 0 nmtf)K*tJ18 ^^Jll^^^^y ^ y >7*mz 

[0 19 5] »lC0B5UflcJi2^IS2^S|1t*»6&« 
Jft"*"**mtLT. T i O z (t^Vl/l-l) % Zr 
0 2 (ty7VH»2) . Hf 0 2 (-0->7VH-3) . 

v 2 o 5 (ify^°;n-4) s Nb 2 o 5 dfvr/n - 

5) „ Ta 2 0 5 (t^7^1-6) . Cr 2 0 3 (fy7 ( 

;n-7) . Mo0 3 (if>-7VH-8) . wo 3 

r/n -9 ) „ SiO z (V^TJUl- 1 0 ) . Z nO 
D.ZnS (t>7VM-12) . 
LaF 3 13) . Te0 2 (*r>7ivi - 

14) SrJBlvt. 

[0196] micDmmftm2&£T/m2cr>mwikm6 

(lEffil 0 0 mm. /1C£ 6 mm) £ 

DfKtT s S3} 0 . 1 3 p a tzxitm&x 

[0 197] fi»B4fc»««XSt=i3V^T«±. Ge 
T e - S b 2 T e 3 R Z. 7U^^^c7) G e <7)—^ ^Sntt 

'J^^-y-y h (lESl 0 0mm. H^6mm) ^ 
RRH£BX9ft«T. «aU^^^y>^^|BI6L)t. 
^NV— 1 0 OWt Lfz. A/*vf})>n*, Ar^ 
(9 7%) tN 2 ^ (3%) k«^t*AL 
fc. ^7^l*OEWiO. 1 3 Pa^U:, ia««^) 
fflfi&i. Ge 27 Sn 8 Sb 12 Te 53 (iE^%) T-^o 



[0 198 

m) ^rfiSJi; 
HsLfc. yt 
Ar^ 

[0199 
-P d-C 

(Itffil 0 



] 3l£fHJK*liEJi7«:JBa^&xafc:*5^T 
>??—tf>y h (Ml 0 Omm. I$6m 

WALfe, ^^y*B»^)JEE»l±»0- 4 Pa 

3 %Mm8&mi&rf&j:mz&\,*xte. Ag 

Omm. if $ 6mm) ^^I^BtcKOfW 



(£7) )03-34 1 24 1 (P2003- !41 



7\ figSX/^-y^U^^^fiL^. ^7— It 2 0 OW 

[0200] mM0W8 L^m, ss*hing-{W4t§jfii 

_tte, Igl2 0mm, I?0. 6mmWJ*-^ 
ZtliZi 0 . ^-fbL^etli*^^S^ii 9 £ 3 0 
[0201 3 ^5 1 0 £&9l^b-£*;f£. ?S^8 

1 o nmcD^mtei'-i'zmmLxinmftxmznML 

tc. WMltJJ&lzti^Xlt. ti$8ieS^#2 503M52 

2 — 6 0mmC0^HO^«#l^f*>l^©B-r?>15ai®4 

[0202] it©-9->-7VPh LT . Ei 1 0 te^-Tfij£<0 

■mmm-mft3 1 ^a^l*. tmy^yuz&^x . 

^1^*110 2*3<J:tPm2<7Di%«#:jll 0 6t±. 

(Zn S) 80 (SiOj) 20 T'^L7t. 4fc. 
#®Jf 1 0 3t>J:tX^2«0|f.®Jg 10 5t±, ^ft-rixG 
e -C r-NMSS. 5 nmO/f £: L7t. 

[0203] ^l-£>SS?EfWH 1 0 2ti, ( Z n S ) 
80 (S i0 2 ) wfr^&L&^-v ? >J h 

(lil 0 0mm, J5£ 6mm) £<£fB Lt\ 7J 0 . 
1 3P ateT, ^3te*^#£^fflLTlWf?£.X.>\ 0 -y 

£;ft.fcl^«teLT^fi£Ut. 

[ 0 2 0 4 ] ft 1 OffffiJI 1 0 3 £J&£-$-Siei=±$V> 
T«, Ge 90 Cr 10 ( Jg=f-% ) COSfi^Sr*f **m*»S> 
fiSXV^^'JV^-y-Vh (laSl 0 0mm. 
6mm) ^fiS^StdXOf+ttf. iftl . 33PaOE 
TlteTiSjm^N'-y U i^SrSlflsLfc. /-CV-(±3 0 
OWt L/c. #HS\#-*i: U.. Ar#7 ( 6 0%) fc 
N 2 ^(4 0%) fc ff>m&*fx Sr^CAL^. i<7)fe 

X^-y *£*l.rt:GeiJitfC r i^JSL-TG e -C r- 

immiffi i o-sras i o 3 1 vx&mztLtz. w, 2 <o 

[0205] 3tt&JKIfiiEJl 7 i^KHi 8 li. If ffilB 

2 5 ^©jRffliii 7 *> xvmsim 8 1 RHR(c L 
[0206] <>zizmmimMtecomm^mzn^zm, B n 

ttWteli, ^•fkX^^OffifBfBH«#:2 5^. M9 
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tti&we v ^ . nNBiBttHK« 2 8 « 0 ?i l mst^ 1 770 
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[0292] 
[*1 6] . 





an 


SOU— :?sEia 


ttUSLlaltt 


A>(mW) 


Pp 


Pb 


14-1 




10000I2Lt 


5.0 


2.3 


teMt 




10000£JL_h 


5.0 


2.4 



c o 2 9 3 ] ^ifcfljiwyr^ 1 4 - 1 emmam 

W 2 8 1± . m 1 fcSrt««E««t* 2 5tll. SttLb^ 
^DWitOjaWOUF. EN&ft (U-lfifc^i^XOi! 
□St) . =5: 4>y (c:f B^gfi* 5 ^^ £> . t^7/H4-l 
'<0E»»*tt, HI 1 tiS-r fitSBIHi§SKfr2 5<0»5fST 

L**Lan&*6. .ztLt>cr>iBm)!zizm<&%<. mi 

com%.#1S2i$J:ZfWZ2(OWm,ifcm6bLX. (ZrS 
i O, ) 50 (C r 2 0 3 ) jnlLaFj),, (mol%)*> 

t>. ^®Ji^qrr-i>ifc^->-r;u-fc|3]^<7)tttg2:^r-r«, 

AMKSEMaK**^ t>ti& z. t tfrnzztifc. urn Ltznt 

*«i2 0%, Ra(i3%tJ-»i. 
[0294] HHBGWIHi 2 8 <Dffif£X\ 9 1 Ol^S* 

*m»T*oTfc,.ra«=i*if*3&«»4>n3t. hp*>. it-m 

«*f»Jfti: W«¥<Ottl6Sril«-r fc C t & . 4 „ 
*«WCtSffl3il.6»flSlli- 7 vflS»3ft*m*tt, S 

°Tfgi:3:-3*:. S^ik*^. 5£tt)i8 £;SfS2 0S$ 

4>ix^ *n & tfMk-&**»fea« £ ti & i * tzu 

i±. #41,<»A. $l4 0 5nmft3fiW»:»LT4Jil 

[0295] (xttH i 5 ) mm 1 5 Tl±. ±ieicfc 

^T»WLfcWI«>W» 5(=H 3-*-£B 5 tStflHffi 
«KB£*2 9te*JV^. m5C0l^m#:®l 9. W.Acr>Wm> 
ill 7. ff2amfM6£J:Z^iaR«ttW2*s 

i5-i) uml*:. j^iTs mmmi&frz 9<7>im 

[0 2 96] MlOlkU, HfiSM 1 4 

JBLfcWRl 0 1 fcHtaHESrJBSLfc. 28? 1 0 l_h 
nmcD3fS2<DR8tJf 2 0. if£ 1 6 nm<7) 



HI 5^i^#Jl 19.«lln mOHI2 OEM 1 
8 . J53 6 8 n-m<DSS4<5Di8ttfWH 1 7 £ ,. CCOM^T. 
^^'Jy/ttCiOlfflaL, IS2tf?BJi2 2£^j£L 

[0297] SI20KStS 2 Oti. HS6WI1 fci^SHcL 
T. Ag-Pd-Cu^T«Lfc. m5W^m#:S 
1 9t»jS-#-4XSfc4JV-»T{±. (ZrSiO,) 
50 (C r 2 0 3 ) 3 0 ( L aF 3 ) jo (mo 1 %) *>£>JjfcS 
X^y^'J — jr y h (IglOOmm, I?6m 

m) tflaiafiiifcaxowtT. £710. 1 3Pact. 

;n*T7— 124 0 0Wt*-)fc. ^4<7)i^m*Jl 1 7 t>H« 
ei/CJMtLfc. Sg 2 01^)11 8tt, HMW14t|Sl 
«{3LT. G e - S b -T eMfii^fiS^^'/ ^ 'J 

[0 298] W.2mm2 2^)±C. 

ISS 3 0 m<0if fa® 1 6 LJt . ^f^ii 1 6 £Jil 

h»Efc+ia*l6*»feM1BLfc. ^HS 

[0299] ^rssi 6^fi£f*, w>2.mmm22crm 

Onm^f^-f^LT^ ^2 2mm*^ 6 

o m m nmmvm&wm cfitrr-s in 2 012^* 1 s 
[0300] mz, tpiami e±iz^ mzi 5nm<om 

3comW&m 15. W-2 1 0 n mcom 1 ^Rftf® 1 4 , 
SCSI 2nmOS2«l^lftl6. f§6nm^ll^ 
1BHJI13. *3iUfJ?S4 5 nm«0»10l?l^:«cJi2 

[030 1 ] m3co|g^#a 1 5 Sr®R£-f-SX^tc:i>V% 
T(i. Ti Oj*>f»«5XM-.^iJ^~y 7 h (W. 
glOOmm, f$6mm) ^T,ffM0. 1.3 

OOWtU. ^/N'y^D^^tf . Ar*'X (9 7%) 

[0302] micoKmm ut. m2coK5tm2'o t 

[H]t3HcLT)E$j£U Ag-Pd-Cu^IfcLtl 
«.2«T>BW#:JI6I±, ff 5 O^mftcB 1 9 fc N 
a»CUT. (ZrSi 0 4 ) so (Cr 2 O s ) a, (La 
F 3 ) 20 (mo 1 %) X-mi&Ltz. f lWitft!2i 
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15, ft4. ft2:fcitfftlOf5§m*«l 9. 1 

[0 3 03] »1<0|B8»1 3iMt^Xll:i5Ut 
ii. Ge-Sn-Sb-Te»4HSW 7 ^ij 
^-^/h (ISlOOmm, I$6mm) 

^/+s Ar^ (100%) mUc, ^\°y^ 
^E*(*0 . 1 3 P a t Ltz. §?Mm<omj$,l±, G 
e, 0 S n 5 Sb 4 Te 5I T'fcofc. 
[ 0 3 0 4 ] ft 1 cDfSHWl 2 Sr»« Lfca, S&htHS 

9VmMimmmco±.iz^ Igl20mm, m^65um 

T?g»3-tW:. &iv^ *^-**£l 1 0Ofl;ft>&Sft 

[03 05} y$-mSLl 1 0£K9^b-£fc«lL ifcg 
6 7 0 nmomb-frfffllt, ft 1 <^fil$gJf 2 

S2 2mmH6 0 mm^KffitfOll^ilSrt^fig^S 
ft 1 <?DlEfly§ 1 3 Sr . l5IJ'M:IoTSM$^ 0 



15-1) «^Tl^, 

[03 06] fyr;n 5- ioftifS#8Ji2 lfcitf 

aWfce-^!7— (Pp) fcAl^-fr-X^V- (P 
b) iifct^l 7 lZ9ni~. 

[0307] ^mmmizx . mmmnftm&nfmn 
mmmi tmmcogkfirX\ mimmm2 1 tm2mm 

mmiitmmozkmzT. ^11^12 ug2fss 

M2 20WiiC2 3GBSMS<?)E«^t, 
ftlffiRgif 2 1 tJB2flWW2 20*il«i(co^TJl 

OigLERtW^fc. 9l1Mn2 l^ts^-r^^^ 
ti. U-1f3fcl 2tJBloBIMl3W»jftS* H ft 2 
fMW2 2tiH«W-£IKfctt. 2*»2*>K 

Sr#**ttLtf . ft 1 Ofjffg/I 21T'Pp^1 1 mW, P 
b^5. 5mW£jgJ@.-r& - fc#aau*. 

[03 08] 

[SI 7] 









mm 




PpCmW) 






Pp(mW) 


15-1 






9.6 




100003SlJt 


9.9 



[0309] ^mmmoyyyju 15-1 tf>flifBie«j8E 

*2 9il HI 1 te^flH8K««tt2 5 tli. *ffi±^ 

co&mcommwm. mm wh. W2t 

»> fvr/H 5 - 1 tf)i2»??*«u 

Hl^*^fll«IE«a!IC*2 5<0»1 0ffiF"C»*. L^L 
£ft,4>0*iljafc^*<, ftl. ft2. ft4 
&J:t/ft5 0f^#;/f 2. 6. 1 7&J;tX 1 9 £: LT. 
(Z r S i 0 4 ) 50 (C r 2 0 3 ) so (LaF 3 ) 2 o (mo 
1%) HWIrfflV^.IfcWot, *BOT£R«- 

Zhim&Zixk. fWHL7tflWHIE«aaE*2 9co (QaG 
<0*rV^m«tafc5lt* ) ft 1 1f$8Jf 2 1 coR cRtHBi 
6% N RaiiO. 7%t*-5fc, S2flffii22^)Rc 

[0310] 3*^3Ssw3*5v^t«s mmnmi&&2 9 * 

ftl. SB2, ft4i3j:Vft5«0iS«flc«2, 

6 S 1 7fej:^i 9&&xmtm-7v4mmtmmt 



Tfc 0 . ffi^Simft®^ ( Z n S ) 80 ( S i 0 2 ) 
20 (mo 1%) b*h$L%> &<?!>T&oTJ:l*. 
(ZnS) 80 (S i 0 2 ) 20 (mo 1%) fOSWEfWBfc 

^mmcommimmmziz^x i, , ««oa^»^s 

[03 11] *SOt«Tli. ftl, »2. ft4^o 
it^ft5co^m*S2. 6. 1 7. t5j:Vl 9Sr. 

to 

[0312] (^jJ6#J l 6 ) ftttffl 1 6 T1i s JJBtCtS 
iIft3 0Ci3^T. ftl<JO#ffi«3i5«l:Vft2cO|fffi 



<«1)>03-341241 (P2003- *^>$ 



(^>y'jui 6 - 1 ) ^8U:. JilT, flWRK««# 

[0 3 13} tf.ssuu, mmmi-cmmLtz 

m<7)!g 1 ^f$m#Jf 1 0 2 . IS5nmi7)Sl^Il 
3. J5S9nni^>fe»«4, « $ 3 n m <0fS 2 <OWffiJl 
5. J5$5 0nincom20l^li#:iil0 6. IS40n 
m^3fc©JR*§IEfli 7 „ itf 8 0 n m^^Ml 8 

[0314] »1 COlSmfrii 10211 5fetc^ffi^l i 
TttWLfcfWKE««*3 1 (JtWW^r/U) O^l^ 
ISttttHl 0 2k|i|«fcLT (ZnS) so (S i 0 2 > 
20 <mo 1%) TflJ«Ufc. »2*>8»ttJll 06^ 

[0315] mi co*BJB3^0®JiKXS^*>ViT(±. 
(Z r S i 0 4 ) 50 (C r 2 0 3 ) 40 ( La F 3 ) 10 (mo 
1%) fr^AV^ijy^-y 7 h (ESI 0 0 
mm. I$6mm) *««EKW=lX0ft*tT. JE^J 0 . 
13Patt s A r #*#H*4«T1WB y ^ U V 



1 

Ge 27 Sn 8 Sb 12 Te 



[0 3 16] IE8J|4t±, SI 

Pl^UTGe 80 Cr 20 S:ffll->T^L^:„ KlfJ18 

936011 fcRHttcLT. Ag-Pd-CuMTJg 
fig Ufc. 

[03 17] .fcfc&eeoArio. satWlTfWULfctokBI 
3 1 ZiffltV^T'fl't LTfBRLfc. 

xsm 2 cowmm s co'j>-% <t.h —n t comx-m 

£0^ 0 £ L ESc&IHi&tfiJ 1 Tifitt Ltz^mizm^ 

[0 3 18] 
[*18] 





mm 








A*9-(mW) 






Pp 


Ph 


Pp 


Pb 


16-1 




iqoooobu: 


11.1 


4.9 


100000^± 


11.2 


5.1 




Ml, 


IGOOOOKUt 


11.0 


5.0 


1Q000Q£Lt 


11.3 


5.2 



[03191*1 3 vitWh 

-&mm*%mm t Lxm^tz-^>y/ui e-i co&n 
t±s it^vr^ i: iwefc ~> tz . ico-f^ryu 6-. 

7 fl:*5R««Jl*#ffiJBt -T *«*fc»4. G e - C r 

*3it/K*W^7 > y^^Ge -C r - N cO|?-ffiJI <fc *) t 

9M\t-fhz\btfX'%h. LtztftX, 

[0 3 20] (5B»0!17) 3Wfc«17Tt±; SGM*» 
4>»?$ni7a)t(73»ft»*5iV : SGL*»4,3»KSil.6 

&mm*tt&mmm%Mte<o i &mzwffiLtz. 



4tH«fcu. 83 izttmm^mm* 2 71-ml 
[032 1 ] m2(omm&m6<vMmzfeL,xi&. <z 

rOj ) 2 9 (S i O z ) 2 9 (Cr,0 3 ) n (LaF 3 ) 21 
(mo 1%) HfiES^f'y^U^-y^h (HM 
10 0mm. f$6mm) SrfiSKiiaiClXOfttt, 
IZ^COX/S-y 9 V b*MtC> *tl?tL 1 0 

mmXlOmmXlmm^-taJtfS, Si 3 N 4 . G 
e. C, Au. Ni. P d&Zt/A 1 coz./>s'y ? V 
*hvy*mwz. Zcr>XJ-<'y?V y^f-yr5rttSX 
M^^y^-y^b^T. JE^IO. 13 PatC 
t.Ar #x#ffl^T-«Jf i£x;-?-y ^ U v^HJft L 
TJB2<?3»«*J16&»B£tfc. .^7-li4 0 0WtJ> 
-i>^. 3B«Sn^:Ji**«fUfci:i*. ilSltti (Z 
r 0 2 ) 2 9 (S i O z ) 2 9 (C r 2 0 3 ) 21 (LaF 3 ) 21 
■ ifi9 0=c)V%^t.tL. ^Hfig^-fcLT, Si 3 N 4 *>"3^r 

Ge^3W%. Au*>'0. 5^P%. N i A* 
0. 5*/P%. Pd#*0. 5^%. feilAAltfO. 

[0322] XM0tt:*>* mm 1 TfHHLfcteOkH 
«W)flfWE«WHE*3 1 SritK^^r^kLTf^SLTt. 
#-»f>-r/K0fg 2 col^m*^ 6 cOl»145r*J6W 1 fc [S] 
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SSittfBS: . &^^7 a Mzjni—7im& £ V 5 V HIS 



0. fFfiffLfc. f¥flH6*Sr»l 9fc:3jr*-. 
[0323] 
[*1 9] 



*^ 










n*9-(mW) 




n'7-(mW) 


Pp 


Pb 


Pp 


Pb 


17-1 




100000fcJLt 


13.6 


6.3 


1 000OO ELL 


13.8 


6.5 


it© 




1 00000 feLb 


11.0 


5.0 


1O0OO0J2Lt 


11.3 


5.2 



[03241 ^1 9\ t ZyrrtXviZ. ^yy°;Ul 7 - 1 

J»;tttigS:5*Lrt:. tyr;n7-i^Pp^j; 
X/Phl±HM^yT/ui: 0 tlSv^^co. Pp<l4m 
W4$±tXPb<7mWSr»KrL. +4Hc«S «Tfg^ *> <7) 

[0 3 2 5] (JB»«18) BLL<0§WI«1--17T 
fHKLfc. W*«18T*4s 08(:L5jrf J;?^ ««« 

#a*c j: r «« s: ssm- h mmsmt* 20 7 *im 

L£z. «r*U4vvfo«9>S;*^yT*&. 
[0326] 4mMOflHRieM«flc2 0 7143W J; o 
izLXimLfz. ii\ WBMftJHILfc, *S 5m 
ITU te5mmi)J:i;i$ 1 mmOS iSS2 0 1 ^^iH 
Lfc. ZC0m%2 0 1 <7)_H;: N AuCOT35S^2 0 2£ 
1. Ommxl. Omm^SS^O. ljumt'M 
T^ti2 0 2W±H, Ge 38 Sb 10 Te 52 (<ffc 
lt(iGe 8 Sb 2 Te u <hfHe£*l&) OffiS&ffc 
35 2 0 5£itg0 . 2mm<7DPBgia«fc:J53 0. Urn 
i** i^tCJftSU (ZrSiO 4 ) i0 (C r 2 0 3 > 
so (LaF 3 ) so (mo 1%) 08JrfK£i$ 2 0 6 £ . O. 
6mmX0. 6mmOffi ( fl LfflS&ffcgS 2 0 5£l& 
<) te. ffi^fc*2 0 5fcWta^fc*&J:3fc:»jSL 
&• AuO±Stl2 04^0 . 6mmX0. 

6mm^»:l$0. ljumTMU. TSPSH2 
0 2. ffiSMfc«2 0 5. BS»ffl52 0 6*5iV±«»BS2 
04l4VY^ftt. X^-y^U^^-CTB^Lfc, 
[03 27] «SSfl:8B 2 0 5 Sr«K-T *XS"Ctt. G e 
-Sb-Te»fifiKfiES^7^!) ><7?-yv h 
(K&l 0 Omni. f$6mm) 2rfi£JK^{l^BX 0 ft 
H\ ^V-l OOWT, Ar#V*&*ALTIffSEX;^y 
^•J^frofc, ^-y^^ffiftlifto. 13Pa 
tlfc. W«W2 0 6£j^-r4I«Tte. (Z 

r S i 0 4 ) 40 (Cr 2 0 3 ) 30 ( L a F 3 ) 30 (mo 1 



'V V (ISl0 0mm,f?6mm) SriSJffiilSfcrU 9 
WftT.fiO. 1 3PaOJE*TT\ *JBift-X^ v ^»j 
V^Srfxo*:. ;\ 01 7— J44 0 OWk Lfc. ^\ e v^U> 

fflSHb»2 0 5*5J:r^Br5»»2 0 6*<2\rH3Bt 

tl^T^^R^, fflSHt«2 0 5fei:TXBBRffl2 0 

[0328] *B3&f fc» 2 0 5&J; im^M 2 06 l4Rli 
2 O 3 0 ffl^ftffl 2 0 5 (i^^^W o b 

z ^cotmmitztm l % gftagp 2 0 6 Ji*^^^m a £ 

[03 29] 0 2 £> <fc t/ii^m^ 2 0 4 

14. «^fRS^<50i^»^i5V^THRW^*8fflS*iT^ 

[0330] JjLbcoJ: ^ tcLTfWHLfcW«Kaai*2 

S2 0 5t:tTOk^l)l^, I9t:^t^f 
^^iWBLfc. E9^^ffifg|£^fr2 0 7^)BT 
MSJ4 . H 8 lz5rrtffimmUib 2 0 7 co^ A - B tz%k 

[0331 3 i 9BWW4. H9 J: d iz. 2r><V 
EPJPfi»2 1 2SrT»«aE2 0 2*Jj:r^±aP1tfli2 0 4^ 

a u u — Mmat:yf ^ y^-r^, c: tt,z£-r> 

*2 14Srflmffi«««c (pc^u) 2 0 7i;igl^ 
i^«StW«#ii^/SK^aiLSH12 14CCi>V^T. T 

Sffm^g 202 k jbgp^:® 204 izfr* mwzztix^zw 

DU&2 1 2CDiaW4. A;^^gf2 0 8^>f v^2 

•yf-2 1 1 *^LT««SnTV>fc. ffiBtaH3e«2 0 9 
ii. S*5t^§S2 0 9tci:oT^$ixi>SSifflc7)Sffi 
* J M^r* i W^2 1 3^SSRSnTV^fe. MVUX^fe 
^208trJ:^T EP^JP^ 2 12^ ^ LT_hSf5^ 204 

is ± t^TSPm^ 202 comizm&j wx % m. l . Tgpm 

i2 0 2 k_ba$m«2 0 4 k^H^JEfitffiSrffitSai^S 
2 0 9W^lgt, C^>SSC«^)iCffifrneR2 1 
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[0332] jzmmm<w%<&. ^-it^2 o 5^si^{± 

6 30-C. &gMti§Lffi,±l 7 0*C, i^tfa-feBf I3S± 1 3 0 
n sT'h-?tl. 0 2 k ±&WM 2 0 4 tf)F§60 

SSlffill. mtqtmi 0 5^N H H «1B«©T'(± 10 0 0 
^ffi«SIT-{i2 0QrJ)^^:. ffl^tgB2 0 5 A* 

2t±M9M2 0 4<r>mKl. 2 0mA, 150ns^ 
^■OU^mnLtzbZ^, T&W&2 0 2hJig)5m® 

2 0 4«0^<?)S!n;fit#ffiTL. ffi^-ffcg&2 0 5^AK 
ffil^*fett»ffl^t:«»Lrt:. ifcfcl, ffl565fl:ffl2 0 
5*^b b b1S^ (BPiMKffifiMiUIS) <0k8. Ta55;«i2 
.0 2k JlS5^|®2 0 4tfOO^. 2 0 0mA. 100ns 
COSSE' nVI^ £ EPJD L*: k i h . TS&Sfls 2 0 2k _tgfl 

mm 2 o 4 ^laoisatf* 1 jl» t . fflswfc* 205*^ 

[0333] JaJb0MSS*»4> «B6ftffi2 0 5-<9«H<0 
Krf?£gfl20 6kLT (Zr S iO,) 4) (Cr 2 C- 3 ) 30 
( L a F 3 ) 30 (mo 1 %) <0«B6'«:^6»SS-*tf 

tgs*-r sit ^"liST^Jt.- 

[0334] ^SSflJ^i o ra&tttftfB*fl:« 2 0 
5<0jaHfc. l^*T-$>^» ( Z r S i 0 4 ) 40 (Cr,0 
3 ) 30 (LaFj) so (mo 1 %) Offiig&SP 2 0 6 £ tfclt 

6 k . ±ffl5®& 2 0 4 tJiirngPSffi 2 0 2 fc CDraCII 
E^-EPiD-f ^ k liZj: oTffl^-ffcgB 2 0 5 fcgSh-JtlESS 
*«-t<0«ia*t=38(f * - k £*fc*«t=«l« Lit* . %<r> 

ffi^fbS52 0 5OGe 38 Sb 10 Te 52 £— BjSSlS-tfT 
it, ffl^-fLSP 2 0 5 OfflHCBBfeffi 2 0 6 fcftft* £ k 

[03 3 5] SrSfcgB2 0 6c7) (Z r S i 0 4 ) 40 (Cr, 

0 3 ) 30 (LaF 3 ) 30 (mo 1 %) Ji. igIlL&T-& 0 , 

mizx &f%*sm.i>*kt-iz< wx\ mmzmi&te 2 0 

7 <t) i a * u (c®ffl-r ^ k anrrfig-c* & . 
i/s, ffls:-fkS2 o.5<ojnHfcBft?!! ; a2 0 6*«^a-rs 
t „ aiTf^aj 206 tmm. -> t «s&(fc« 205 tiies 
352 0 3^t5i*itwtjv^^si;e<jfcivi»w^iisj8g(cpi 

KS#t6. -ICD.T k£*MLT. ffifglHii«l#:2 0 7. 
CC. «ROffl3Sfl:«2 0 5 ^8f^35 2 O 
SilfeWBTBWtT . flmiSttflft* 2 0 7^ 5 £'JSi 

fE£§3S£#2 0 7 a#£«Rfl|-3fe<*£ k fc WCfc* . 



[0336] JJLL, «*«9**»09fc»fcT:*:fWi<?!>fl|« 
[0337] 

[ ^BHcO^am ] . iff i b < (±15^J1 k EEgJg L 

TfSt4I*, Ti, Z.r. Hf> Nb, Ta, Cr 
feit^S i *^RS;I.PGMj;»3§ltfii-g»ii'- : ic<kt 1 — o 
<7»HBtf)BMl3ftfc« La, Ce, Pr. Nd. Gd, D 
y, Ho N E rtJ«tl/Yb^^&f¥GL«fc OMfli. 
^< k't— ocOtc*^7 -y-fbilk £S^Lft«flT« 
fig-Ti.ik ^^mk-Ti.. i^#®C«fcfL{±\ «aw»K 

•ftfgiH^^^LTv^. e&jikttcticjikonaa 
mmmx'$>&. 

[03] *»HH^««l2«K*<0Sfe»=S^«^ 

[ 04 ] &%>W(o%;mmmi&fo<7>-z t> izsinm&m 

[05] ■*%>Bmftmmmi&ttwz k^mnm^ 
•t&ftwmmx'foh. 

[06] *?ffl]<?>?/tffimsmi&ifr7>2 hizmnM*™ 
-t&ttmmmx'&h. 

[07 ] 3t ( 5 ) x'mztt&ttn?>m&mw£*-f= 
ftmx-hz,. 

[08] tswx ^yu^— wEniatc x o w fS* J te#$ 

[09] maizttmmmi&faz&m-r&^^Tj* 
<n—m Sr TK-rmKmx' t>&. 
[010] ^ot»?siaii«*^-CTSr^-rgp^®f® 

i , loi. 201 mm. 

2.102 ^1 

3.103 m\ n&mm 
4 Esiyg 
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5.105 ^2^11 

6.106 m2commkm 

8 RStii 

9 ig*Jf 

10, 110 ^S-36K 

1 2 

13 mi^mm 

14 ^lORKl 

is m3<vmmfam 

1 6 ^ras 

1 7 ^4 comnfom 

18 IH2<7)IH£iJf 
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